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R 1 1 . R 1 2 . R 1 3 J: v R 1 4 ti . 54 5: tc . TkHljf C ]_ _ 8 t ^ ^ ^ * ( ^ 

|74^4Slt An Yy tR^S . C l_g743Jfy|, 7; ^i, C l_g7 

>l *r >l T 5 S . is C i _ g 7^ ^ ^ 1" 5 ; S . T ') — 'I S J: -r- a T ') — >l S h 
ft%> 1 * fzlt^ tltti^I^ST'gjl $ tlT v^T »t «k . 'j — iSfeiJ/^f 
D7'J-^iib^I^$*i; * tt . R 1 2 * V R 1 Slil^t'Slit-ilc^oT 

R 1 5 . R 1 6 is J: V R 1 7 .14 5 . C 1 _ 8 74^4SfcJ:Df7'J-4S ! b^I 

ti ; 

Yll, V J? J n > M 6 * It 7 & \z M^-i" -5 - N R 1 R 2 T* *> ») ; 

R 1 It. y^Mf^J- * l± B 8* «b 51 1R 3 tiS 1 i fc tt ^ tiJ-U^ E«S iz «fc 0 tl 

R 2 l±. BS¥^«b31JR5 tl* 1 t rz\Z*ftM±.<r>W.m&\z Jc *) tifcC i _ 8 t ^ 

^ * x - cooR 3 */ca-cocH 2 -R 4 ^*>^ ; ::t- 

R 3 tt x C 1 _g74^4S(^74^f4Sli 1 ^ O , tR^S . C !_ 6 7 

;U =J x S . 1" '9 - ^ Sfc =k t U T ') - >l m «b3UR $ tl -6 1 * fzlt * ftM ±.<T>W.i% 



^Ifei^^-TOT 'J-^S^bllR^ni. 1 £fctt*ftJii_t<?>g«*T?gJj|i**iTv*T 
«t «k ) . t - >i ir is * . P7')-^t^yS, t 5 ; S (S|7; JSlJ, C 

1 _§7)l^i|, T 'J — T V — >l C i _ g 7 ^ 'I S i: V r a 7 'I - 4 S ^ 

<b3glR£ flh 1 * fctt 2 <Og&*lC J: *) SffejJlT i^Si^ tlTl^T t J: V> ) . 'Mtt< h 
t H^)li)lft#tf4~7M^TnfS ( =r nll^tJ C ]_ _ 8 T >i * >i Sfl 

R 5 14 . C ! _ g T >l ^ >l S x T «; - )l C ! _ 6 Ti^rii^fcUT l )-ilT'f> > ) ; 

— 1 OM^TDig ( ^^TOJBfl C ffifrhMHZ & 1 * tz It * Mil _t<7>g&*lC J: 0 
g£ 3 tlT T t =k ) ^fMLTv^Tt i < I 

B . ^ n y>J|f, 7 ( SM7 'J - ^ m It . >\ n V> JK^ 1 . C ! _ g T ^ 

7'1-^S, -OR 3 ifeiy-NR^R^^bi'l ; 

R 3 1 . R 3 2 «k UR 3 3 . &J7TIC . TK^j^^. C J _ g T 'l * >l m ( 1^7 >u 

g 7 ^ ^ t 7 ; ; S «k v C i-gT'^^T' ; S ^ <b M JR 5 tl -5 l * li * ft ± 

4 sb* <b 3UR S ft ; R 3 4 ti C 1 _ 8 7*^4S, TV — )i C i - g T >i * >i m is tz It T 'J 

R 3 2 £ V r 3 3 aig^f^Ii^f t — Jjftc * o T . HI M <?> S * Jf 1^ 

^t?4~7M^TDl ( Sg'sf aUStt Di* ^"bSJRS ft 3 1 * tz It % *UM±<7>SlC «fc 
0 gj^ 3 ftT v^T t =k v*) tffMLT^TtJ: < ; 

C gf U . 7'J-*S > -t- u t V — t^rVS, C j _ g t 7 ^ ^ ^ ^7 ^ — ^ S . 

C i — qT>v^>vt^ ) ii >i t* — >i M . C i — q ~r >i zi *r ^ >i fr* — ^ S . tR^S. C j 
_g7^^-^S, C}_g7iniryS (ii74^-ilfcJ;^7in^ySli, *\u Y 

>nf , t - >v m . ^^u-r <> - -nr 4 1 r 4 2 fej:i/-oR 4 mn $ 

tlSl^^a^tllili^gfftSlcJcOgfil^tlTv^T'tckv^) . T 7 'J — ^ t ^ y S =k 

R 4 1 . R 4 2 is «k Tjf R 4 3 a, lEfeTZtc . 7K*j^T. C 2 _ g t ^ ^ ^ S ( S|7i ^ 
^ S ti . ^ n r > j^T x tK^-S x C\ — §~r>izi*cism. t^^Sx C }_g7i^)i7 

5 ; Sx tJix/yC ^ — g 7 i ^ i 7 ^ ; <b ifi$ n & l * fci± ^ ftj-Uw gfi5Sic 

Jc^gJ^^tlTV^T^iV^) x T 'J — ^ C i_g7i^4i, 7 'J - i|feJ:V^fD7 

R 4 1 4? J: VR 4 2 i: -Itlc % o T x 5^4<!:tl flil<^s*^^ % 

Dg|l±x nny>|f , -Nf D7')-AS 1 7'J-it i fyS> -^-^aT 

'J-^^-^r^Sx T^^SCiaMT^^Stix C }_ 8 7i^^S, th'nifj/C i_6 
-r^^r^Sx C i_g7^n^yC i_g7^ i riS i C i_g74^fi7; K j-g 
T >l >V S J: ?J N ^ C j_g7i^i7; ; C ]_ _ g T >l *r >l S x 7'J-iS, T 'J — >l 

C ! _ 6 74^-4SfeJ:y^fo7 'i-^Si^IJR^iii 1 * tz It 2 <n S tc Jc *) M 
^ilT-h^g^^tlTv^T^tckvO x *^Sx C 1 _ 6 7<inify| (SgT^nJf^S 
ii x nny>J|f > tK^* x C 1 _g7i3JfyS 1 C 1 -g7t^^7^;Stec):x/y 
C i-gT^^f^T? ; ^>31iR3 tlS 1 * fctt^- tliU _hcOg^*T-g^l $ tlT v^T t 
JcvO x C i — g 7 ^ ^ i S ( S^7 ^ ^-^Siix y>|f , ^<^Sx C i_g7A 

3Jf-yI, ;Sx 7'J-^S, ^fD7 C i _g 7i^-i7 ; ^ S J; 7J" 

*>* C ^ — g 7 4 ^ i 7 ; ; l^bljR § tl-S 1 * tzlt * tliilJKD KJ^*T"H^ 3 *l T V^T 



T-i^tis ifclif ^7"d H => v 7. t» L < liil _hfF§ $ *l 7 -5 ft h co M. ;b* 
[ 0 0 0 8 ] 

* IE Bfl co gij f ij ffl tc J: ft li » Y *>M V ; a > 7 ft tc ^ □ i" 5 - N R 1 R 2 4 . 
Lt^cojR ( 1 ) cryiti^m &fz\$* <r>~f o K 7 -v 7\ t L < 14 ^ ft «b <7> §H ^ _k ff § £ ft 7 £ 

[ 0 0 0 9 ] 

* IE Bfl <?> £ <b IC glj <?> ffl ffi £ J: *U3\ R 1 feiVR 2 $g i~ § S * ^ =? t - ft tC & o 

4 — 10 M^fnUSWtS . _hfe<7>5$ ( 1 ) <7) ItS It fz \t * <n -f * K 7 -v 7\ t L 
< tt * ft <b ®l ^ _h fl 1 g £ ft 7 5lt Jfcflft^^. 
[00 1 0 ] 

* IS Bfl <o $ h \z SO <?> fij m lz =k ft t J . Y :b* . T -tf f x ~ >i m . tz" n >) i? 
— >l * * tz It \Z ^ x — >l M T* 3h *) . M ^ n m It . Kn^fy C } _ 6 
T j\, * >i & e~> &R 2 ft£ 1 * fctt* ftlil _h <?> g l£ S T* g $ tit v^T t =k v*. _hie<7>^ 

( i ) co it&w ifciif ^o^o K7 7 7, t l < it * n h co m m jl fp § ^^17^^^*^ 

[00 1 1 ] 

* IE Bfl <?> £ ^ ic SO <?> ffl ffl ic =b ft ti . Y A*, t ^ * ') — ^ S . 7 -If f y - ^ S . fa >; 

H a % i, > ^ tf a 'J i? — >l S s f^')y-*S, 3 — £ K o ^ y f ^ ') y - ^ S v 4 — 
t Fn^-y tf^'Jy'zii, 2-t Fa^fy >f 4f<')y-^l, 3~t Fn^fy >f 
^ tr -< ') is — >i S . 4 — t K o^f-y if ^f^'jy-^iifcfll-t h*nJfy-4-t 
Kn^ry > * >v tr 'J — *ST'*5 . _hie<?>^ ( 1 ) <r> ita^ * fz It Z co v' u K v -y r 

. t l < it * n h co mm ±fp # s n 7 ^^^s/--jg^^ tl ^ o 

[00 1 2 ] 

) •? ; r 2 ^\ b g?^ «b muz n % 1 t tz\t^ ti^xhcommm\z & 0 li^ntc 1 

_ 8 T^df4S, - C 00R 3 XIJ-C0CH 2 NHC0 0R 5 T'^§, ±ie<?>^ ( 1 ) 
coit^m&Tzlt^ co-7 X3 K => v ?\ t» L < li ti <b ^ _h fF ^3 ti 7 § t *fcig#3 

[0013] 

jz^mco $ hizmcoMMiz £iiit , Y . tr x ( t k n x c x _ 6 t >i * >i ) t 5 ; 

( t ^ * — ^ C 1 _ 5 T 'I ^ ) T 5 ^ S . 7; J C j _ g 7 4 ^- * 7 ; 
^ * * fz It C j-gT^^ify^^^z^T; JST*^§, _h IQ CO it ( 1 ) ft 1/ * tz 

[if«7"BF7'v ?\ t l < it * n h co m m _t if # ^ n 7 -s m. t * ^ js w s ti § , 

[00 14] 

* ?£ BH co 3 *b ic SO co m m iz J: *i It s Yli> tfx (2-tKn^yif 7* ;S, > 
f ^ (2 — t Fn^yxf i) 7; Ji, 2 — t h'o^yxf 47; JS, if ;l (2 — 

ti*'Jy-4-^l'Xf i) T 5 iSStliif 4 (2-7; JXf 4) 7; j ST'I) 

* x _hie^ ( i ) ^> -fb^-^ * tz it * co -y u h 9 -v r x t l < ti ^ ti «b ^ mm ± fp # $ ti 7 

[00 1 5 ] 

* IE B^ co ^ ic SO co PJ H ic Jc ii ti\ X * s x 7iz4Sifcii^fa7')-4Sft>D, 

IC J: 9 W.B. 3 tlT v^T t cte x _hie^ ( 1 ) coit^ff} * It % co y° a K 7 -v 7\ t L < 14 
^tl^c^tU^Jilf#3tl7 jg ^ * fll ^ $ tl * . 



[00 1 6 ] 

* IE HH cd £ <b tc SO cd M ffi ic =k tl ti » X ;b* 7 i-iST*J> 0 x |g7z-^SUAS^'b 

ft* 1 & fcti**i&±<*>H«£lc «k 9 gjl 3 tiTutt <k , _Li£^ ( 1 ) <^fb^ 
ftifclif^^pFvyr, t L < ti * tl <b <?> SU m _t fP § 3 tl 7 -5 M t * 3 tl -5 . 

[00 1 7 ] 

* IE Hfl cr> $ \z gij <7> ft| ffl tc J: tl ti . X ^7 i ^ i S i t li-N f n 7 'J - ^ ST'J> •) , ^ 

i7i^^ilfcli^TP7 'J-^liiAffif^bljK^til, 1 £ ^ tJ ^ ti 1:1 _h <?> g f^l * tc 

Afflux 1 *fc»i**liJi±<7>;\n y>J|fTfg»3 ftfcC ! _ g T>v^r>im. C j-g 
~F ft, >v * i? C j — g 7 4 4 7 ; ; < i: SifDK^ 1 * — o # t? 

^fa|I v C 1 _ g 7^^-iS, C 2 - 7 T 4. ^ — ^S, C 2 - 7 "'''^-"'S, C j 
_ 6 T^3df-x* ( M tk~r ^ ^ x *H 1 * ti nHi^)^ a r>IfTli 3 tlT 
T^iu) is J: VtR^S fc* «b £ £ . _h IB ^ ( 1 ) cd it^m £ ti * cd 7' a K 7 7 7\ U 

< ii^ti^<^tii^-hfp^^ti7 sit tfciift^ns. 

[00 1 8 ] 

* IE HH £ ib tc SO ^ % m tc =k tl ti . Ami)*. * JK T . h M 7 ^ * a > ;u £ . h ') 7 
;b^-a>hdr^S, > ^ ^ ^ ^- S x > h ^ :> S x 7 a a ^ N tf ^ ^ g N if^'l^S, > 

( 1 ) cd {t&WS * fz It % co -f n K 7 -v 7*. t L < ti ^ tl <b <0 ftH ^ Jh ff § ^tl^^^^^fc 
ffi « 3 tl * . 
[00 1 93 

* IE m cd £ <b tc 8U <^ PJ ffl tc =k ti t i\ jtV I : 
[ 0 0 2 0 ] 

[ft 2] 



L 




O 



VI 

( 5^ ff x X ti x 7iz;i,Sita^fn7'J-iST'J) , ) > 1^7 izil Jfcii^fn 
TV- A, Sti Agf^bljRc? tl £ 1 * fctt -fr tim ±<7>g«IStC J: *) H?tlTV^Ti i < 

: Lit. A V ^ ; a > Bg_L<7> 7 fltcM a"^ 5 ^ n r>/S^T*>S ) 

ti^fb^t/^ * fl f« x? ti ^> . 

[ 0 0 2 1 ] 

*IEBH<7) $ (b \zM<r>mm\z J; ti ti x ^ V I <7>fb^t/<^7 5 ; fb^#t?x _hie^ ( 1 ) co 

^ % hh s ^ ic so <?> m ffl ic j: ti it x ^ v i cDit^m^. m^tt'mm tmz.\t. h>i^> 

x T H F x 1 . 4 - ^ * > x .> U > x ^^h^r^^n^-v^^) x 51 ^ ^ ^ 9 ^ ^ A 

M«(#iJx.a\ Pd (OAc) 2 - Pd 2 dba 3 x PdCl 2 CP (o-tol) 3] 

2 x Pd (0 2 CCF 3) 2 * ^ ) - B£ -fe T ( f J ^. ti x P (o-tol) 3 x BINAP 

x DPPFx x P (t-Bu) 3 x 2-^>-7a^^->-^*7xx7^;-2 , -(N, N — 

y i -f i 7 ; J ) tf7i-zi, 2 — ( — t — 7" ^- ft, * X 7 >f ) ) tT7i-^, 2 — ( i? 

i, 7 n ^ ^ is ft, * 7. -7 ; ) b;7i-*4if) x teiVfiS (iitfx t - B u O N a x 
LiHMDSx Cs 2 C0 3 x K 3 P0 4 ^^)<^^&Txffli3^7'5>i:jxl^x?-t±^x7: 

t ^#t?x _hie^ ( i ) 7>fb^-^7>M3t7^ii t *fc}gfx.tii». 

[ 0 0 2 2 ] 

* IE Bfl c7) $ h \z SU ^ fij ffl ic J: ti ti x ±35^(1) ^)fbf>f tfctif ^)7'n k 7 -v >fc 



*?£HH<7> £ h \zm<7>MU\z =k tU4x _hlB5^ ( 1 ) <7>fl: * 14 * <J0 7° p K 7 -v 7\ t 

Sfcjg^sti*. 3 c t-^ 7 ^ttiMic i4 . 00 a: m 0 js & *>» # & *i * . 

[ 0 0 2 3 ] 

*f&BH tc fcv^T r t >) - >im ] tit, tkMW. 6 - 1 0 tf> 3? ##eJ& ft* L . fJ 

X.l4x 7i-*, 1 — -h 7 * >l x 2 — 7 ;U ft if * tl-S . 

* IE Bfl \z is ^ X r^rnT'l-^SJ tit. 1 * li * ft Jil ± SfrlfelSCT s s * if =f is 
=k VH&ftJS^fcxbjURS tl£ ^TnJIf 5 - 1 OM^fS^fD|itf«L, 09 

i4\ 7 ;u N -r- — >v , t° a — >; ;u N ; 7 v* 'j N tr 7 */ ^ . ^- ^ -*t ^ , 4 vt 

df V* 'J ^ N =f- T '/ 'J >U x 4 Vf 7 ;U x * df- -4- J? T 7 >/ '} Jl . f7 x* T '/ M 4. , h 'I 7 

V* 'J ^ x -T- h 7 V* 'J ;U x tf 'J x — ^ x bf ') 5y-'k hf 7 x — ^ x hf 'J 9* x — ^ x -f > K 
M ;u , df. ; - ,i x >f y df ; ,u ft tr £ tl -5 . 

[ 0 0 2 4 ] 

& if * « Bfc-* -5 c ffSLu^nyy)|f hLTli, 00 i4 7 -y ifej^^ If <b tl S . 

^^m\zis\^X T C ]_ _ 8 T >i df. ;u a J t I4x J&^Sl~8tf>ift&ttisfcli#iE#fitttf> 
T >i * >i * , ft ib DHC H & 3 — 8 W. ft is J; y ft tc fig ft cn ^ ^ 4, m % M * L x #0 
£ 14 x > ^ >i x ^ ^ ^ x n-7*Dt'*, i — 7° o tf ^ , n — ~f * >i . s — ~f ^ >i . i — ~f 

* >v . t-^f n ^ > ^ ^ x 3->f 'i^^'K 2 — > * 'i ~f * 'i x 1 — * * n -7 

=f- ji N ^7'nf;k n ^ > ^ x 4 — > -f- ^ > ^ ^ x 3 — >^^-^>^^x 

2 — >^;U-<>^4^ 1 — > ^ ^ -<> ^ ;u , 3 — x ^ Jl ~f =9- Jl , feiV2-xf ^T^f A 
ft if x ft <b V lc x x ? a 7° a ;u x x ^ n ~f + >l x x n ^ ;b N x ^ a ^ df. ,i s >> 
^ a -f =f- ji N y ^ n t ^ f i> >f iy ?n7at:i s y ^ n 7 n bf ^ > f ^ s J: U 
>^^^df->-^ftif)!>*#isnS. tfJLv^C j _ 8 7;i^;iSfc LTU, 00 x. 14\ d. M ft 

* t4 y> m m ft ^ c i - >im. $ «b tc n * l < 14 n. m ft * ^ & y> ik #1 ft <?> c x _ 

6 T Jl Jl £ l-f tl -5 o 
[ 0 0 2 5 ] 

^^BHlcfcv^T TC 2 _ 7 7^7-^IJ t 14 x 2 ~ 7 ^)|| is l457iK#Ift^ 

7^y^iltf4Ls #0 x 14 x -f- — ^ ( tf — ^ ) . 1 — 1° a — ji n 2 — 7° a ^ ji 
( t ji ) x 7n^>-2-^k 3 - -7 t 1 — ^ ( * t 7 ') ji ) . ft if jb*# ^ tl £ . 
[ 0 0 2 6 ] 

*^&BH tc fcv^T r C 2 - 7 ^ > l * — Jl * J t 14 x 2 — 7 com. M U t45rtKMft^ 

r^if ^^S^IHL, #0 14 x ^ ^ — >u x l-7nifzjk 2 — 7 u \£ =. >i x 1—7^ 

— ^ x 2 —y' + — >i . is J: V 3 — ~f * — ^ ft if * tl £ , 

[ 0 0 2 7 ] 

*%B|]|cfcv^T TC 1 _ 6 7^3^ySJ M4x 74df4g^hL.T^itl~6^)I 
M * £: 14 yr iK M ft x ft^^tc}^*®(3 -6 <7> I^ft is «k vggy> B5 tc I^ft ^ t ^ ^ ^ g ^ ^ i- 

§7i^it^ryi^I4L, 0J x 14 x > f^y, x h ^ ^ x n _ -f a # ^ > x i - 7° n 

^^r^^ n — -7" |^ c^- c> n s — -f y ^- i y n j — -7* ^ df- iy n t — 7^* h ^ x n - ^ > f ^ y > 

3 - > ^ ^ 7' h ^ ^ n 2 — > f - >i ~f V * is x 1 — > ^ n 7* h ^ ^ x 1 - x + ,1 7' a # k 
x n-^^f-y ^ t^y , 4 — >f h^fy, 3->f 2 — > ^ >l > 
h i/ x 1 — >f ^^>hif^ x 3-x^47>^y, Js J= y 2 - x + ji -f V ^ N x 7 
D7"nt^yv y 7n7h^y, y ^?D^y Ky, x^n—^^^^-^^^ ^7a7'a 
tf ;U > N df- is ft if * tl £ o 

[ 0 0 2 8 ] 

*f|tl}V^r"'' , )-'U^yiJ t 14 x T 'J - ;u gp^r i: L TUlzfcm L feJ^^SC 6 

— 1 0 # J£ £x f t * i?l S -5 7 ') - ^ t^fy Stf4L, 0J ^ t4\ 7 a: ; ^ ^ s i 

[ 0 0 2 9 ] 



\Z £> r^TDT'j-^t^rySJ tit. -\ f n 7 ') — 4 W>ft t LTElC /Eft 

Lfc 1 *^ii^til^_h<7>^*)^T. S^j^TfeJ; vfitHJKT *b jgJR 2 ti^-fnjid^ 

#tf5^1 0M^fI^fnHitft4^fn7'J-4t^yi^ll*L. fJ x. It . 7 
M 4 ir * s y . h- — >V ir i/ . f n - 'NL- t ^ y , -( ; ^'/'Jit^fyv t: 7 »/ 'J 4 ir * >■ 
. t d r 1 t > /'i At^ry , ^( V t^^ '/ ') 4 t^y , fT'/'l^t^y, -f 7 V 'J 4 * 
^ >■ . ^" ^ -4" 'J 7 '/ 4 ir * ; y . f 7y7 1 / 1 ) ^ t^fy, h 'J 7 '/ 'J ^ t^y > f h 7 7* 
M >i ir ^ >■ . \£ is — >l ir *r i/ . f'i ^y-it^yv ^ ;x — 4 :t >- . f ') 7y 
* ^ . y H V ^ t ^ y , ^ J ') — >l ir ^ >- . -i V ^ ) M — 4 * * >- & £ £ tl £ . 
[ 0 0 3 0 ] 

^ffeafl ic fcv^T T C ! _ 6 ^ n T 4 * 4 S J tit. 7 4^4 mft t L T j^^SC 1 — 6 

(EM * /zl±#iKM#U *bVl:SiS3-6^ittfeJ; Vg&^ ff3 ic H^<^ t 4 *>im*ii 

•f Z> . 1 J t fl f tlW 1(7) m n y > )Sf T*Ii ^ tl t 7 ^ ^- 4 1^1^ L , f J li » bV 
7 4 ^- a i f 4 , H M ? a a i f 4 . y p p y 7 a t o > f 2. 2. 2 — h 'J 7 i t 
n 1 f ;^ ,> \° — -7 4 ir u x f 4 „ 2 » 2 » 2 — h 'J yPPif 4, "7* a i f 4 s ~f a 

t i f 4 , h ') "/ B t i f 4 v 3 — F i f 4 . y 7ito til/y 7PP >f ^ 

& t i)* # £ tl -5 o 

[ 0 0 3 1 ] 

*^BHlcfcv^T rC 1 - 6 ^o7 4 3if y SJ & . 7 4 4 g£ LTmII 1 ~ 6 
^ fzltfrmMVi. % <bVlz£kmWL3 ~6 ^m^fc J= Vg&^ & k: Js?^<7> 7 4 * >i 

il-?Z>, 1 I /: f tl^i^) ^ o y y Hf T'li ^ tlf; 7 4 a y L , M 1 1 . 

h M 7 4 ir a i h *r >- . b'J7auih^>- N 7 n n y 7 i tn > h , 2, 2. 2 — 
h ^itoih^fy, ^-74toxf Jf-y, 2. 2, 2 — hM^nnx-H^x. 7' a 
t i b >• . y ^nt > h^y s h ')^Pt>h^-y, 3 — K > h ^ x * i/* 7 4 ;T u i h 
^fy , i V y ^ a a i h >- ^ t» s a" ^ tl -5 » 
[ 0 0 3 2 ] 

*I£BH ic fcv^T T C 1 _ 6 7^^i7; ; S J tit. 7 4 * >i%lft tLT)bkMWLl ~ 6 
<^[S#I t /ctt^-iKM^. =5r^^tc}^*i(3 -6 ^^^i? =k e5 lz m*k<r> t ji * >v 

il-?&TJl$cJlT5. J ^^MML . Mx.lt . if AT; ; x Xf i7; y 1 x n — 7* P tf A 
-F^y 1 . i-^nf^T; J, n — 7* ^ 4. T 5 y . s — -/f 47; i-^f AT; ; 

. t--/f 47; J, n — -<>f4T;; N 3 — > f A 7* ^ 4 7 ; ) . 2 — > f A 7* f A 

T 7 ; ; s 4T; >» . 1 — I f 4 ^ P t*iT ; ; x J; V n ^y4T; 

; s 4 — if 47; J, 3-if 4^>f 47; J, 2~if 4^>f 47; ^ 
. 1 — i f 4 -<> f 4 7 ; ; . 3— If 4-/f 47; y . J: V 2 - If 4 4 7 ; y 

^ if fe» # S tl ^) o 

[ 0 0 3 3 ] 

* i£ [C T T ^ C ! _ 6 7 4 ^ 4 7 ; y J tit. 2 0^)74 4g^ h LTSIS 

1 — 6 coiftll S 7^ii^iK#I^. * ^tcj^afc 3 — 6 com^fc J: Vgp^W \zmVt<r>-r 4 ^ 

4S$ft5y74^f47; ;S^«P|L. ||| 2 ^^7 4 ^ 4 ^^li^]- T^S^oT 
l^T^ li Ty C ! _ 6 74^-47 ; J J ICii, 0 J X. tt\ x > f 4 7 ; ; , i? 3_ f 

4 7;;. ^ n — 7" n fcf 4 7 ; ; . ^ i — 7° U t° 4 7 ; y . x n — 7* f 4 7 ; J . i f 4 

— n — 7* f 4 7 ; ^ , if 4 - s — 7* f 4 7 ; ^ , if 4 - i — 7' f 4 7 ; y . if 4- 
t — 7* f 4 7 ; ; , If 4 - n — 7*f47; ; , X. f 4 — s — 7* f 4 7 ; X. f 4 — i 

— ~f f 4 7 ; ; x X f 4 — t — 7' f 4 7 ; J . % £ ib* # ^ tl . 

[ 0 0 3 4 ] 

*HBH IC fcV^T r C 1 _ 6 74^f4*4* , -4lJ h U . 74^4 #5 5> t LX j£ H iC 1 

~6<50(l.M*/i:li^iKM^. * ^> Vic 3 ~ 6 ^m^tfc ck Uffifr tts lz mtit<7> t 4 ^ 4 

lt!'tl)7 4^4*4#-4lt.f 

[ 0 0 3 5 ] 

* IE Bfl IC X T C ! _ 6 7 4 ^- 4 7 ; y y? 4 jj? — 4 S J i: . 7 4 ^ 4 g|5 ^ t LTr 

1 - 6 wll ^ 7cl±^iKM^t. tzh VlztikMWLZ -6 wiftfc J: V^ft®lzmVt<r>-r 



>l >l S l*r 1T ~t -5 T 4 4 T 5 J t'-^S$t*tl)„ 
[ 0 0 3 6 ] 

* f& m \Z is T r T 5 ; C i _ § 7 ^ n ^ y ^ ;H _ S J h ti x t 4 n ^ ^ §15^- 1 L 

cot >i u ^ y S i£ 4i" "4" 57 5 ; T ^ n df- >> ^-^S$f.#t-5o 
[ 0 0 3 7 ] 

^f£BH icfcUT Fn^ryC 1 _ 6 7;^iiSJ tit. T >l * >l W>ft t LTJUIS 1 
^ 6 <7)0.m%.tzl±frt&MVi. % hUlztkM%L3 ^ 6 &mVii5£Vffift®lzmVicOT>i*r>i 

[ 0 0 3 8] 

*l£Bfl ic v^T T C i _ 6 T 4 df ;u f tSJ i: l± . 7^4 i: LT^iS 1 ~ 6 <?> 
fill * & <b U\z)kmWL 3 — 6 <?>^^fc «k tc&tt^T ;u ^ ^ ^^r* 

f57^^4f tltf4L, fj «\ > ^ ir . x -f- ^ -f- ^- . n-^o^ift, i 
— 7° u tr ^ =F ir . n — -f* >i * ir . s — ~f * >i * ir . i — ~f * >v =F ir . t — 7' ^ >i * ir . 

n '-.y * *ir . 2> — **>i^*>i*ir. 2 — J- * >i 7* * n * ir . 1 — > ^ ~f =f- >i * 

ir . l-if i"/ofif t. n :> >i + ir . 4 — i + >i -< y >i + ir . 3 — > >i 

y -f- >v -f- ir . 2 — > ^ ^ ^ > ^ ^ ^ 4" x 4f t, 3 — ^ ^ ^ ~f -f- >v * 

ir . is 4: U 2 — x * >i -f * >i * ir & t # £ ti 5 . 
[ 0 0 3 9 ] 

*HBH tc 4> X r^'i-iC 1 _ 6 7J^iSJ i: ti v T - >i ffift t L T BBE ic S ji L 

t^it6~i o ^nnm\kit^mm^^ l . 74^4S^UT^iii~6^)ftiJ 

=, ji *r ji m X &> *) . 15! 1 x. It . -<> ■ i? >i s l—7i^^4, 2 - 7 x * ^ ^ ^ ^ ^ # . 
[ 0 0 4 0 ] 

^mnizis^X r'M% < t ^s*H^^-o#t? 4~7M^fnSJ Mi, 1 t fctt^- 
1 t^^i^nl^i±#^T♦v^T ^ t=k<. Miz # S ti5 JITSC** 4 — 7 <7>t&fn S f-li^Ft&fn ^ 

f o^$f4L, if i^Tnit#tti§„ a fa ^ tc a . m x. it. -v^ifjy. & a 

> . tf 'J ^ > N tf v i>* y x f a — ;b N -f 5 ^ '/ — ^ . 4 5 ^ >/ 'J > . tr 7 '/ — >l . 
\£ i '/ 'i > . 4-^-4- */ M > s t ^ * y . f tt a 4^ ') y . •^^■-^>^U>4 5 > =5: ir 1 

[ 0 0 4 1 ] 

^^EBHtcioV^T T^'Sr < i: t S^IKT^ - o a" t? 4 — 7 M^^nlgS J i: li . 1 Ifcfl 

* 1 ^fcti^iiJ^i:#A,T*i^T 2 tJ; < - l«lc# t ti 5 il^ic* 1 3 — 7 <^tain t tt^lSfn 
^fnSSt.f#L> if l^TnfS^^Jti^. M # &3 lc tJ . #ij x It. TH + it-'l 
N tf a 'J =. ^ x 'J y'^i, f 7 ^ — ^ . t'o- 'J ^ . 4 5 ^ >/ - ') )k 4 5 ^ */ 

'J — ^ . f ^ V 'J ^ x \£ => '/ 'J — ^ . 4-^-4- >/ ~ ^ x t ^ * ~ >i . ^4-^4 * 'J — >i 
. tr i? — ji x tf 7 x — ^ . f 'J ' y - f ') r y ^ — ^ > ^ u > 4 5 >> >5r if 

x Jhii itn \z mfe $ n ^ 

[ 0 0 4 2 ] 

it§iR2 tl 5 - t n n=t^k 1 t It % tl!ii_h#A T'OT t =k H ic # t tl 5 Jl^f gc fc* 4 — 

7 <^tafn t attain - -T- a n^m* l . ^ ^ a m t # * ti 5 . m#^tctt. m*. 

It. 7 -H f y — 4 , fn 'J y^4, tf 'J y - 'k tr ^ ^ i>* — ^ . f n - 'J 4 5 ^ >/ 
4 5 ^ V — 'i . e° 7 ^ x f7 '/ ') — 'i . ir^r+f -/ ') — ti . =E >i * — ^ x * 

^- t H * — 4 . tf 'J ^ — >l . t^y-i, tf 5 — ^ . \£ ¥i? — >l . - > ^ u 

> 4 5 J x 7 'J 4, f h 7 t h' D 7 'J )k ^ ^ Jl x -T- h *7 t K a * X — 4 x ^t^V7 



[ 0 0 4 3 ] 

* m \Z is X r 7 > & < ii^liJIf t-o#t? 4~ 1 OM^fnSJ i: 14 . 1 £ 14 
* ft &_t S l!S /K ^ % # A . ft!uc gfrUUK T «k VEftftJ5^fc>«b3HR3 ft -5 ^TDjSf 
% 1 * fcl±* ftiil_h#A,Tn^T =k < . ^ # is ft -5 fc* 3 — 1 0 <7)&%i £ fzlt^ffa 

7n^^nlg&#isft£o S # © tc 1 4 . 151 1 x. 14 . T -tf x > x fa 'J y>, f ^ is > . 
f^7y>\ t'D-;k -f 5 ^ »/ — 4. . -f 5 ^ »/ 'J > . f 7 4 / — >U s 7 '/ ') > . ^ ^ 
'/ M > . t ^ * M > . * ir =E >l * > . -n^*^L>^ ;>\ f^tFn^J 'J > . 

[ 0 0 4 4 ] 
[ft 3 ] 




[ 0 0 4 5 ] 

* ^ BJf tc is T T - S i R 1 5 R 1 6 R 1 7 J T H S ft S S<0 S lc 14 . fj x. t4\ h 
'J > -f ;U :> 'J ^ . t — 7* ^ >l is > -f- ;u >• 'J ^ N H M x. ;u x M ;|, x 4? J: U t — 7* f- >l i? 7 
i-^ y M >l t£ if ib* # IS ft £ o 
[ 0 0 4 6 ] 

*mniz is v^T T- S (0) n R 1 4 J 14 . - S R 1 4 . -SOR 1 4 $fcli-SO 2 
R 1 4 ^ «. L . m *. 14 . -S (0) n ( C i _ 6 T ti tl £ ) . -S (0) n (T'J-^ 
* ) s - S (0) n (^^nT'J-^S) £ i? 0 T-S (0) n R 1 4 J M # #J lc 14 . 
f J x. 14 x > f- ^ f * x >i * Jr . n - t' n f ^ f t , >f V tru-f h v >i ir ^ 

} =f- >l =f- ir . ~< > x ^ -f- ^" . 4 — >f t7iz;i,f t> 7 i ^ i f t , ^(1X^7^ 

^ , X =f- >l 7, ;U 7 -i — Jl , n - 7' n f ^ 7s 4 7 - JL- , -f V 7° n ^L- 7s. 7 -i — Jl , h 'J 

"7 ;U ^- n > ^ ;U 7, ;b 1 -f ^ ;L- x > ^ 7. ^ 7 ^. ^ , 4 - > f i 7 i - ^ X i 7 -f-^l 

x 7 i - i 7 A 7 -( z i , > ^ ;U 7, ;U ^ ^ ^ , I f Jl 7 /I, * - 'k n - 7' D f A 7 ^ i - 

^ s ^ V7'n tf 7n ;b ^ — ^ x h 'J 7 i t O > f ^ X ;L- * — >l , ^ > y 7 >l 7. ;U ^ ;L- s 4 

->f 47iz;l7^*-'k J; W 7 i z Jl 7s ;U ^ — ^ ^ if # £ ft § „ 

[ 0 0 4 7 ] 

* % ic X T C j _q t >i ^ l >y t^yS J 14 x 1 - 6 <?> (ft M ft * 14 7> 

^ U > ) - O - J X 3h *) . Mz.lt. * * I y i? ir i/ . if I, >^t^fy, } * H } * 

i y i? ir*^ , i? J- * >l > U > y 7 ^ x & if # is ft § o 
[ 0 0 4 8] 

* Bfl fffl S ic is \^ X rt^f-vSJ tit. r = O J ^ M * L . fJ x. 14\ t^f VST'IH^ti 

c - c ( = o ) - ] tffMt^o 

gilli^-TioTtS^oTuT^J; < . g|^S<^iCt4 1 fc> <b fb^^iit ± g & f& * 
l^SiT-T'*^. g«S<7>i$U4. ffjiliNZTJft^ AM© l± 1 — 5 T-£> ») . ft lc 
1 ~ 3 T* Ji l> . 
[ 0 0 4 9 ] 

#f£BJi«. it ( 1 ) T*^^ ft -S fb^t/^^4? J: Z/^mita^}^ y° ^ H 7 -v r<^^^©lc 
fF^£^^#i?o 3ft^<^Jgt4. li^ftifelliifk^ift^^n ^k, E^p a n 

<^«I3tk:i$fflorfi6T*>*»e*fcl4iS* i: ^JtftfcS * * - t \z «k *» ®lii<? ft^»„ ^M^lc[4 



* 7. * > , s x 7 > . ') y ■ ^tWkM . -t 'j ^ ^ @£J^ * t co ii >i # > x * 
/c ti x h ^ u u x ^7 , ; H 7AJ^'5rifcr)T^^7';^WJg;vr^i> rJ 7AJ^x Ji a, ; y *y u & 

& if <7> T >l il 'i±I4iS : T > — ^7 A M. x T ^ >l T > — *7 A x :7 T >l %r >l T > 
- ^7 A & £ jb*^- 

[ 0 0 5 0 ] 

*f£afl7> r 7- n K 7 7 r J i: li . 4H*frT, MMR! $L fzltlt&m® iz^ ( 1 ) <^fb^ 

t5. 7° a K ^ v 7* li , ,m^lcS4 J? tlf- i: § IC li^v$'|4T'cfc o T t =k V^i?*. £#|*3TMi 
'14 <D £> -5 ( 1 ) <ry\t^m\z^m^ tlT#ftt§ t^T-J.^. 
[ 0 0 5 1 ] 

*?&Bfl7>^ ( 1 ) T?f| $ ft* it^^JlZ It. X^Iix?tlTUT^J:V^7x^^lT'i.^ 

[ 0 0 5 2 ] 
[fb4 ] 




O 



* tl £ o 7c 7c L x Bfl li C ft <b <50 #J ^ lC S ft £ t <?> T tt * V\ 

&fcx + g lc ft J£ "* -5 it&m tT^t. 
[ 0 0 5 3 ] 

TIQftlcfcv^Tx rMe J li>f iSt^L, rE t J ttxf ^S^^L, |~t— Bu 
J ti t-T'f iS^^L, T * J lilaag^^^t. 
[ 0 0 5 4 ] 
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^nco^^(*gifffF^4 9 4 2 1 6 3-^BHffl#;Won-JeaCho, et a I. . Arch. Pharra. Re 
s.. 2 0, 2 6 4 - 2 6 8 (l 9 9 7 ) ; B i 00 r « . Med. Ch em. Lett. 8, 4 1 - 4 6 ( 1 9 9 8 ); Arch. Pharm. R 



es., 2 4, 2 7 6 - 2 8 0 (2001) T Bioorg. Med. C h em. 1 0, 2 9 5 3 - 2 9 6 1 ( 2 0 0 2 )) ^ ffl v 
Jc *) it (1 a ) ft£ fbn-^J^Mit-t 3 d fc ib»T?§ £o f 4 . it (1 a 

ft -s ft tn ^ i i i -ens nz>it^m*m^tz<mm* {m^mthy rue t 

II ^ & S ( #J x «\ L D A , t-BuLi, s-BuL i fciJ/BuL i ) I: 
iS (fctili^ - 7 8 *C ^ <b }g & 5# j& is ) T ') **itL. iSftfill (fci: 
7 8 'C fc> <b }§ & S tcfcv^T rt?ixM^£>£ Wi & *U <JD ^ v£ T* Hi §H L tz^^m^h 

[ 0 0 6 6 ] 



) T*H£ 
2 O) . 

x. ti\ — 



2 . it ( 1 ) <r>\\L^m ( 1 b ) co 

[ 0 0 6 7 ] 
[ft 8] 



75 K<t 





X-CN 





IV V VI (1b) 

^blxKIg 1 T'ibtlS 2 - > XT 5 H I I <?>£-f£v£ t |B]ti<^^vS^ffl 

1^3 C i: tc «fc *) # S IC f# £ 3 ft* T $ -5 . » <b ft 2 - > * >l ^ > X T 3 K # V * 
8t*S$!|gt. JxflfcX® 1 i: Is] *£ £ & *n <o ?J v£ (*|#ff! 4 9 4 2 1 6 3 ^mmm ; Won-Je 
a Cho, e t a 1 . > Arch. Pharm. Res., 2 0, 2 6 4 - 2 6 8 (1997) ; Bioorg- Med. C h era. Lett. 8 
. 4 1 - 4 6 ( 1 9 9 8 ) ; Arch. Pharm. Res., 2 4, 2 7 6 - 2 8 0 ( 2 0 0 1 ) ; Bioorg. Med. Chem. 10, 2 
9 5 3 - 2 9 6 1 ( 2 0 0 2 ) ) ^ffl £ 3 t J: *) it ( VI) T*^ $ ft S it&W&UZ Z t *»T' § £ . U 
fcit ( 1 b) T-|t § ft -5 fb^t/ttixl^X® 1 [a]tilc ^frJ^vi (^f|7 3 ; itrnm : W 
olfe, J. P., J. Org. Chem., 6 5, 1 1 5 8 - 1 1 7 4 (2000) ; Harris, M. C. , Org. Lett., 4, 
2 8 8 5 - 2 8 8 8 (2002) ; Huang, X., Org. Lett., 3, 3 4 1 7 - 3 4 1 9 ( 2 0 0 1 ) ) * ffl v>T 5* ( VI ) T 

£ ft -g> ft h m m ~t § c t § § o 

[ 0 0 6 8 ] 

3 . it ( l ) <r>\\L^m (id) <^-^^^r^vi 

fx Eft t n 8 



[ 0 0 6 9 ] 

[fb 9 ] 






vi (ic) (id) 

^ ( 1 c) TH£ft£X^t/tt. JxJ£X@2 icfcv^Tfflv^ Sit (VI) ~? m 2 ii Z it^r %Q 
frhJxffcXm 2 t mmz&fricojjm {^^m-r 3 ) ftJxJS : Wol fe, J. P., J. Org. Chem 
., 6 5, 1 1 5 8 - 1 1 7 4 ( 2 0 0 0 ) ; Harris, M. C. , Org. Lett., 4, 2 8 8 5 - 2 8 8 8 (2002) ; Huang. 
X. , Org. Lett., 3, 3 4 1 7 - 3 4 1 9 ( 2 0 0 1 ) ) % ffl T Z> Z t 1)*T* & 2> <= % h ft £it ( 

1 c) ^ ft <? ft £ ft * & *n tf> (tiiiti, ItcIt; ; ft Jx IS ) * 14! u T it (1 
d) Tft 5 ft § it SWkMm.-? * c t § -5 o 
[ 0 0 7 0 ] 

4 . it ( 1 ) tcfeuTY^T 3 h* T* f> § ft^-^ (1 e ) <?> - H£ Ift 

5 ffi T g 4 
[ 0 0 7 1 ] 



[ \ t 1 0 ] 




o o 



(1c) (1e) 

^ ( i e ) xm$ nz> itttmit. m^xns \zts\.*xm\>*z ( i c ) x^k$ n&itttm 

[ 0 0 7 2 ] 

* &w <t& w <n m ft <t& ® <7>—m*m *> * z n <h <?> it^m it & m&it 

[ 0 0 7 3 ] 

W_h. # IE flj ic & 5 *S (1) ft ^ <o ill at ^ >£ - fll % ^ L fcfc*. _h i£ Ix J£ I S k: 

*LrzUtt3tt:<sm<7)mn - nmit. tern, ss, is H e H ft. s^s. 

-7 h ?=> 7 -f -ft ^S^fL^t^fF^ilffl LTff 7 3 t ^T'§ -So 
[ 0 0 7 4 ] 

*i&hh c^-tf «k v * <?> g ^ © l » -a jg ic \t , x< ( i ) xm £ tl -5 ft£-^<7> £ 

T <^ # M '|± # ( #J X. 12\ 3C > ^ V — x y7Xf L tV- ( X X & V K 7 > X ^ 

[ 0 0 7 5 ] 

* fe^^HH^fb-a-i^fc «k V * <z> g ^© tcfpg Ulz it. o < o frnK&m&i&Og. 

m z.it^ j - 'i ru 4 ^ > mm. *r v & v ^ + 5 > ^ as . m v tc n «b <r> m. a- m t* u t± -t 
*<?>j^flgTtt. ainr. — ^^s^a-tt^^ffiiT*)*. - 5 ^ g # ^ le « -t * 3 t 

[ 0 0 7 6 ] 
[ 0 0 7 7 ] 

■Sit a . ft n t/^ 7 -j -faizmftjz'ifc o x^m~$ z> z t b*x % & . 

ftlcfclt-S^ttir «fc ^7KlcWi--5ig»'l4lcfSti. it m '14 M * fcl±v£i« Srll (ft 

tc vft -If ) t LXiimx&Z o ^lEiflfc^Sfb^^fcli^E^tolcfi^L^S 
Jgli. 3L-fiS. ^B§^. lUH-fS. Jffi?B* JiEKJg. JfFK*. fg«, ifu^JSJS. Stta 

skffi. is «k «fc 7 ft a ❖^•iSft if^itM'tt^a^^KIiJ * ii SU 

[ 0 0 7 8 ] 

z ti «b <t> 73 vs it . m ^ l tz^^tm <r> it^to * it * m m © \z fp# l # § ^ % # t? m m 

[ 0 0 7 9 ] 



mm. *-?^>im. mnm. mm. tim. zvit*&<r>i&umii&tiL}s zv&wsk. 

is J; UM * <?> & H- a \z /Jx ^ it ~f £ <r> \z M t £ # lc 5t.il L # M □ ffl Sg ft 

. ^:S4ff^ili, &T^*i<7> «k 7 £ II IP <* ft Jfc ffi «L Jfo II * a -5- # a k 

[ 0 0 8 0 ] 

_t i e <?> $n sua . MKim. mnm (^-t 4 > rm) . ^^m. mmm. &%.m. mmn 
fj x. it . mntm ttxit. ^ > ■? > . u -f ^ a ^ > ■?> . b ^ =e n ^ t»> 7° > 

[ 0 0 8 1 ] 

n — -T- 4 y rm t L T tt . fj If x x ^ -b ^ n — X . t Fn^y^nfiitin-A 

x tl H B ^ y 7' O f Jl if )^4D-^, V t 7 ^ ? ^ 7 „ ^7 f f7 n*n ^ , n- 7 7 -( 

>f $f If 5 3 t fx % £ . 
[ 0 0 8 2 ] 

ffi^m t LXlt. m*. it * V tr - ^ t° a K > . 7 a =f- ^ & VhObB«0SU i: [Bjtfco 

ii^J tLta, Mz. It miZMftZM t mm<T>itaW)JkU 7 a 7, ^7 ^ > a - 7. + h ^ a 
s ^7 ^ * y i f ^ X ? - f -j- f ') 7 A , 43 # V tf - ;U t° n V K > <^ =k 7 & fL^0 #P 5 

[ 0 0 8 3 ] 

g£ 7, -f- ^ M ' ? a o 7" ? j - 4, -< > ^ t ^ 3 — ^ , ~7 x. — >l ac =f- >i t >l n — >l <F> J; 

7 5^ T JU n — ;U H ; jg it ^ > ^ n — "7 A ; 7 a: ; — JL- x 7 U - 4 <7) j: 7 i& 7 x I 7 — 

;u M ; ^ > n *t — ti : ft Fail; ^i;v*H'>itf if^^U 1 -?^. 
[ 0 0 8 4 ] 

M$tMM:M t lx it . mz. itm-M&m $ n« . t^f^f its c t 

714. 

Jr 2!l % $!l 3S fzdb<7>Mt& t LXlt. ^9 ) - >l , 7 1 J - 7nn7U »/ — 
[ 0 0 8 5 ] 

tCxtLT. -^iZ^n^Mlt. ^®]m?t (it ( 1 ) T ft 3 *l £ * IE BJJ <o ft ifo) L X . 
U □ 3IJ<^ % a- x — H \z r> § 1 k g ^ ») n * L < H 0 . 0 Nl OOOmg, 2<btc 
*fiL<iJ#tl kg^/:*) 0. l~3 0 0mgT*£>*K — B^Zc^^^fflMtt, ^ii^ 
#I<?))tA£tlc^LTtt, ^FtL<til~5 0 0 0mg<^itiHlCcfc-g>o u M <r> if 
, -HCT§#tlkgifc9iffiL<li0. 0 Nl OOOrag, $'blc*ftL<tt# 
Ml kgi/c!) 1—5 0 0 0 m g £ o 3 tltitt K C TS4t S 3 J: ^Si ILv\ 

[ 0 0 8 6 ] 
[ 0 0 8 7 ] 



<7)T*lt%\,^ *^NMR^flJJEOL?ilJNM-EX 2 7 0 ( 2 7 0 M H z ) . JN 
MGSX4 0 0 (4 0 0MHz)*>*VM±JNM-A5 0 0 (5 0 OMHz) ^fflutft 
uNMR f - ? U p p m (parts per million) T* it .fo L , *f > ~f >l vg$£ to* h <n Ji fcM n 
■v ? ft L fc. 11 X ^ 7 h ;u t 9 - ?1JJE0L ft ft!! J MS-DX 3 0 3 J>5v>ll 

JMS-SX/SX1 0 2A^fflut, * 7 u v h 7* 7 7 ^^litllx 

7 h ;U t 9 — 5^ l± . Wa t e r s ft M 9 9 6-6 0 0 E X7 il i«t 1* 7 n ^ h 7* ^ 7 ^ - 
ft§ ^nvx (mi cromas s ttiZMD ) ^fflv^Tifc, ?gif 7 u v h 7* 

[ 0 0 8 8 ] 

M i% & ffe 2 g Z b 2 2 ^ >r - (7) & 1 

?7 ^ A : C o m b i ODS (ODS, 5 m m , 4 . 6 mm I . D . x50mm, ft* 
mmxmnU) . COSMOSIL (ODS, 5 a m , 4. 6 mm I . D . x 5 0 mm , 
+ *Mtt, x *> 4 VM4 I n e r ts i 1 C18 (ODS, 5 m m , 4. 6m 

ml. D. x5 0mm, GL^-fi^^ai) 

TO ffi : 0. 0 5 % h 'J 7;i. tnSR%#ft5^< (A) JkV 0 . 0 5 % h 'J 7 ;u * n 
it^tftl) T-fe h - h ^ ( B ) 

}g idtS v£ : 1 0 % B fc> h 9 5 % B ( 3 . 5 St ) . 9 5 % B fc> «b 1 0 % B ( 1 St ) » 10% 

BT'ffti ( o . 5 x> ) <r> x t v -f i 4 x % mwa mm aj 

tftil : 4 . 0 mL/^ 

Ii$iftft^P7h 72-2 4 - 7> & 2 

77 ^ A : C o m b i ODS (ODS, 5 a m , 4. 6 mm I . D. x5 0mm, ft* 
i&^Hg&ftii) x COSMOSIL (ODS, 5 a m , 4. 6 mm I . D . x50mm, 
f*7^f^?ai) s fciv^lilner ts i 1 C18 (ODS, 5 n m , 4. 6m 
ml. D. x50mm, G L ^ > X ft »| ) ) 

^Iflffi : 0 . 0 5 % h 'J V >l ir n||t # 1f* § * ( A ) RU 0 . 0 5 % h 'J 7 ;u * n 
Bfit*#*-t S 7 -fe F — h ^ ( B ) 

vg ft : 3 0 % B to* h 3 5 % B ( 0 . 2ft). 3 5 % B to* h 9 8 % B ( 3 . 3 ?> ) . 9 
8 % B ^ <b 3 0 % B ( 1 St ) . 3 OXBT'dlf ( 0 . 5 St ) <F> X t v -f n -i X & mWH ffi 
>gft 

Stal : 4 . 0 mL/5j- 

* *S # l£ Jx J£ ic ttrfJix^M^^^lcHM L #v^T'ff o fc. t It 2 0 - 2 5 oCgg 

ISi li Jff \Z M Ik t * \>m *) u — 9 ') -— m ; # U — ^tfflv^Tftott^T'cBl). 
[ 0 0 8 9 ] 

f b ^/ <7) H M lc fcv>T . 1? ic Jt> D 11 36 ic J: 9 liStfllL, if ft 7>^<?> ff H#^: 
HWILfc^. fflSU^SLfc, fllS^IKfc «k ^H*»}*f¥li#iJ^ TGreene and Wut 
s , "Protective Group in Organic Synthesis" H2$X. John Wiley & Sons 1 9 9 1 J J 

[^m^ij i ] 

[ 0 0 9 0 ] 

7 — ?nn — 3 — ( 2 — h 'J 7dtn if 47izi) — 2H — ^ V^f J ') > — 1 — f 
A 

5 — ^ a n — 2 , N-y >f '^>X7; F 
[ 0 0 9 1 ] 



[it 1 1 ] 




5 — ?nn— 2 — >*->u $lfi 2 5. 0 g (147 mm o 1 ) [c^ft^ ^--^4 2 . 
8mL (586mmo 1) ^ rjn z. rjn M M fit T 1 . 5 mffl&tft Ltz'&. j&fflcoMit* * — n 
^MffTS* L Tz a tznm^&it ^l>140mL Ic^gflS L . tJO^IMc T 4 0 % > 
f i 7 ; > 34. 2mL (440 mm o 1 ) ^-iiSTgt 0 °C tc T 1 g^KJt L Jx 

: ■*)■> = 1 : 3-3 : 2) T'fiiL, 5 — ? n n — 2 , N-y i^'^^XT; H 
24. 2g (9 0%) ^Hfe@#J:LT#f;. 
[ 0 0 9 2 ] 

1 H-NMR(2 7 0MHz, CDC 1 3 ) d (ppm) : 2 . 40 (3H, s) , 2 
. 99 (3H, d, J = 4 . 6Hz) , 5. 77 (1H, brs) , 7. 15 (1H, d 
, J = 8 . 3Hz) , 7. 27 (1H, dd, J=2. 3, 8. 3Hz) , 7. 33 (1 
H , d, J = 2 . 3Hz) 

ESI (LC-MS positive mode) m/ z 18 4 ( M + H ) . 
[ 0 0 9 3 ] 

7-?nn-3 - ( 2 — h <) v ji * xj J + >i v ^ - >i ) - 2W — A 'J * ) >) > — 1 — * 

[ 0 0 9 4 ] 
[ f b 1 2 ] 




1 . 8 M 'i f ^ A yM V 7" n f ^ 7 ^ F T H F }§ via 4 5 . 3 m L ( 8 1 . 6 m m o 1 ) 
tTHF 6 8mLT*f IRLx Z tllzXn AT-MUL tz 5 - ? n v - 2 > N — ^ > 

X7;F5. 0g(2 7. 2mmo 1 ) ^)THF)S)fi2 8mLt- 7 8°ClcTiTLfc„ 
d *i tc 2 <b 2 - h -7 >i ir n > -f- ^ >/ ^ H >i 4 . 6 5 g ( 2 7 . 2 m m o 1 ) <?> 

8mLt^x, —7 8 C Ic T 2 . 5^^KJtLfco jxJ^Jft^^® £ T^-fi L 
Mfn^fbT > ■ =e - *7 u&mftL&fla*. tc<r> -hmm^ * >i Tte ft L tz . ft i& ^ t& fn ^ ?j< t 
ifev#^M*fif h 'i ^ AT'Kfi L . MJ±T-ill!l LTic TzMW^ ^>lXt £ 3 i: tc Jc 9 7 
— y- u a — 3 — (2 — h ')7Atn>f i7xzi) -2H-^V% J >) y — 1 — ir y 

6 . 8 7 g (78%) tife@#hLTifc. 
[ 0 0 9 5 ] 

1 H-NMR(2 7 0MHz, CDC 1 3) 8 (ppm) : 6 . 49 (1H, s ) , 7 
. 33-7. 72 (5H,m) , 7. 81-7. 84 (1H, d, J = 7. 26Hz) , 
8. 32-8. 33 (1H, d, J = 1 . 65Hz) , 9. 18 (1H, brs) 

ESI (LC-MS positive mode) m/ z 3 2 4 (M + H) . 
[ 0 0 9 6 ] 

^xrxz^-fit^m mum 2 , mum 3 ) itmnm 1 xn b tmm^^^iz ^ *) l tz 

o 

[^mm 2 ] 

[ 0 0 9 7 ] 

7 — y-nu — 3 — y^ — >l— 2H-^ V^r J M > — 1 — > 



[ 0 0 9 8 ] 
[ it 1 3 ] 



CI 




o 



1 H-NMR (2 7 0MHz, CDC 1 3) 8 (ppm) : 6 . 74 (1H, s) > 7 
. 26-7. 56 (4H,m) , 7. 61-7. 66 (3H,m) , 8. 28 (1H, d 
, J=2. 3Hz) , 9. 02 (1H, brs) 

ESI (LC-MS positive mode) m/ z 2 5 6 (M + H) . 
[HffiEfll 3 ] 
[ 0 0 9 9 ] 

7 — 7 u n — 3 — (2 — h 'J 7* to > h ^ y 7 -2H--f V^f J «; > — 1 — 

[0 1 00] 



iH-NMR (270MHz, DMSO-d 6 ) d (ppm) : 6. 72 ( 1 H , s ) 

. 7. 51-7. 56 ( 2 H , m) . 7. 59-7. 7 0 ( 2 H , m) , 7. 7 8 ( 1 H 

. s), 7. 79 (1H, s), 8. 15 ( 1 H , s). 11. 81 ( 1 H , s) 

ESI (LC-MS positive mode) m/ z 3 4 0 (M+H) „ 

immm 4 ] 
[0101] 

7 — £° a V x > — 1 — -i >l — 3 — (2-F')7ito^'ni^)i,) - 2 H — -f V * 

; m > — 1 — *■ y 

[0 l 0 2] 



HlMJ 1 IgB T*iiLt7-?on-3- (2-h 7 ^ f n > + ^ "7 a: — ^ ) - 2 
H-r7^; 'J>-l-t> 5 0 0 mg (1. 5 4 m m o 1 ) . 2 - ( 'J - t - ~? * >l * 
X7 ^ J) t*7i-*4 5. 0mg(0. 1 5mmo 1) , fti'<7y5Al 7. Omg 
(0. 0 7 5 mmol) fe^+M7At-7*KyF7 13mg (7. 42mmol 
) <r> h >l x > 1 5 m L \Z mW t . 3 *UC f n M > 0 . 5 3 3 m L ( 6 . 3 9m 

mo 1) ^7jn^.7jnM®rLT 2 BffflK# L fc. ixlfci** Wt^fe** ija x. mm^. * >i T'tt & L 
7Cc til ift^M* fifties- H M 7 ATS£t*^igiKS LT# <b ft 81 r6 * ^ 'J*r4*7A?n 

•7 h r => -7 ^ - ( m Wt x. ;i, : ^ df- > = i : 5) T- # SH i" £ - t ic ±9, 7 - tr n m 

> - 1 - -f ;b — 3 — (2 — h 'J7*tn>f *7i-*) — 2H — ^ J > — 1 — * 

> 2 7 7. 9 mg (50%) *SSfe@#UTj|fc. 



[ f t 1 4 ] 




[ f t 1 5 ] 




[ 0 1 0 3] 



1 H-NMR (2 7 OMHz. CDC 1 3 ) 8 (ppm) : 2 . 04-2. 09 (4H 
. m) , 3. 40-3. 45 ( 4 H , m) . 6. 44 (1H, s ) . 7. 00-7. 04 
( 1 H , d d , J = 2 . 6, 8. 6Hz) , 7. 42-7. 67 (5. 5H, m) , 7 
. 78-7. 81 (1H, d, J = 7 . 9Hz) , 8. 29 (0. 5H, brs) 
E I -MS m/ z 3 5 8 (M+) . 
[0 1 0 4] 

mriz^-tit^m (^mm 5 h-^mmm 1 9) nna^wix mnm 2 mrzitrnwrn 3 

[Hfifefll 5 ] 
[0 1 0 5] 

3-7i-^-7-^n l Jy>-l-^i-2H-^V J fJ > — 1 — * > 
[0 1 0 6] 
[ i t 1 6 ] 




} H-NMR (27 OMHz, CDC 1 3) 8 (ppm) : 2 . 02-2. 12 (4H 

, m) , 3. 40-3. 45 ( 4 H , m) . 6. 73 (1H, s ) , 7. 02 ( 1 H , d 

d, J=2. 6, 8. 9Hz) , 7. 37-7. 51 ( 5 H , m) , 7. 59-7. 65 
(2H, m) , 8. 83 (1H, brs) 

ESI (LC-MS positive mode) m/ z 2 9 1 (M + H) „ 

immm 6 ] 

[0107] 

7 — hT u M > — 1 — 4 >i — 3 — ( 2 — h l J7^tnn J ry7i-ii) — 2 H — 4 V 

7 > — l — ir y 
[0 1 0 8] 

[ft 1 7] 




1 H- N MR (2 7 0MHz, CDC 1 3 ) 8 (ppm) : 2 . 00-2. 11 (4H 

, m) , 3. 39-3. 47 ( 4 H , m) , 6. 64 (1H, s) , 7. 02 (1H, d 

d, J = 2 . 6, 8. 6Hz) , 7. 37-7. 50 ( 5 H , m) , 7. 57-7. 61 
(1H, m) , 8. 60 (1H, brs) 

ESI (LC-MS positive mode) m/ z 3 7 5 (M + H ) . 

mmm 7 ] 

[0 1 0 9] 

7 — t Ji * y — 4 — 4 ^ — 3 — (2 — h ') 7 ^ t n i f 7 x ^ ^ ) — 2 H — 4 V ^ 
7 M > — 1 — 4- > 
[0110] 



[ \ t 1 8 ] 




iH-NMR (500MHz, CDC 1 3 ) 8 ( p p m) : 3 

, m ) , 3. 89-3. 91 ( 4 H , m ) , 6. 46 (1H, s 

(1H, dd, J = 2 . 3, 8. 7 H z ) , 7 . 49-7. 51 

Hz) , 7. 53-7. 67 ( 3 H , m) , 7. 79-7. 81 
( 1 H , b r s ) 
E I —MS m/z 3 7 4 (M+) . 

immm s ] 

[01 1 1 ] 

7 — * * l J>-4-li-3-7izi-2H-'( V ^ ; 'J > 
[01 12] 
[ f t 1 9 ] 



iH-NMR ( 2 7 0 MHz. CDC 1 3 ) 8 (ppm) : 3 

4. 8Hz) , 3. 91 (4H, t, J = 4 . 8Hz) , 6. 7 

6 (1H, dd, J = 2 . 6, 8. 9Hz) , 7. 41-7. 6 

9 (1H, d, J = 2 . 6Hz) , 8. 84 (1H, brs) 

ESI ( L C — MS positive mode) m/z 
[HM 9 ] 
[01 1 3 3 

7 — t tl * > — 4 — >u — 3 — ( 2 — h 'J7itn>ld(-y 

^ ) <) > — 1 — Jr > 

[01 14] 
[ \ t 2 0 ] 



iH-NMR (270MHz, CDC 1 3 ) 3 (ppm) : 3 
. 90 ( 4 H , m) , 6. 65 (1H, brs) , 7. 35-7 
. 80 (1H, d, J=2. 6Hz) , 8. 60 (1H, brs 

ESI ( L C — MS positive mode) m/z 

imt&m 1 o ] 

[01 15] 

7 — t: ^ v > — l — -in, — 3 — ( 2 — h 7 ^ a > ;u -7 

; 'J > • — 1 - * > 
[01 16] 



. 30-3. 32 (4H 
) , 7 . 3 5-7. 37 

( 1 H , d , J = 8 . 7 

( 2 H , m) , 8 . 5 4 



- 1 - * > 



. 3 1 ( 4 H , t , J = 

3 ( 1 H , s ) , 7 . 3 

4 ( 6 H , m) , 7 . 7 

3 0 7 (M+H) „ 



-7 ^-ji) - 2 H - -f V 



. 3 2 ( 4 H , m) , 3 

. 6 5 ( 6 H , m) , 7 

) 

3 9 1 (M+H) . 



x — O - 2H-^n 





[it 2 1 ] 




1 H-NMR (270MHz. CDC 1 3) 8 (ppm) : 1. 59-1. 74 (6H 

m) , 3. 31-3. 35 ( 4 H , m) , 6. 44 (1H, s) , 7. 36-7. 65 

( 5 H , m) , 7. 80-7. 81 ( 2 H . m ) , 8. 37 (1H, brs) 
E I -MS m/ z 3 7 2 (M+) . 

[use 01 1 1 1 

[0117] 

3 - 7 x — ji — 7 - tf ^ ') i? > — 1 - -A >i — 2 H — 4 V * ) ') > — 1 - Jr > 
[01 18] 
[ f b 2 2 ] 




iH-NMR (270MHz, CDC 1 3) S (ppm) : 1. 55-1. 80 (6H 
, m) , 3. 33 (4H. t, J = 5 . 4Hz) , 6. 71 (1H, s) , 7. 37 (1 
H, dd, J = 2 . 7, 8. 9Hz) , 7. 40-7. 55 ( 4 H , m) , 7. 59-7 
. 64 ( 2 H , m) , 7. 79 (1H, d, J = 2 . 7Hz) , 8. 65 (1H, brs 

) 

ESI (LC-MS positive mode) m/ z 3 0 5 ( M + H ) . 

1 2 ] 

[0119] 

7 — tf M > — 1 — 4 >i — 3 — ( 2 — h 'J 74ta > h^f-y 7i^;i) — 2 H — 4 V 

3- ; 'j y — 1 — ^ > 

[0 1 2 0] 
[ f b 2 3 ] 




iH-NMR (400MHz, CDC 1 3) 3 (ppm) : 1 . 62-1. 66 (2H 

, m) , 1. 71-1. 77 (4H,m) , 3. 33 (4H, t, J = 5 . 4Hz) , 6 

. 62 (1H, s) , 7. 36-7. 58 ( 5 H , m) , 7. 59 (1H, dd, J=2 

. 0, 7. 2Hz) , 7. 80 (1H, d, J = 2 . 4Hz) , 8. 73 (1H, brs 

) 

ESI (LC-MS positive mode) m/ z 3 8 9 (M + H) . 

mmm 1 3 ] 

[0121] 

7 — ( 4 — > =f- >i tr ^ 7 > — 1 — 4 ^ ) - 3- 7iz;l-2H-^V^J 'J > — 1 — 



[ 0 1 2 2] 
[it 2 4 ] 




270MHz, CDC h) d (ppm) : 2 . 38 (3H, s) - 2 



J = 4 . 8Hz) , 3. 38 (4H, t , J = 4 . 8Hz) , 6. 7 

5-7. 54 ( 5 H . m) , 7. 62-7. 65 ( 2 H , m) , 
J = 2 . 6Hz) , 9. 09 (1H, brs) 

positive mode)m/z 3 2 0 (MIH) . 



7 - ( 



yi-if'tT; ; ) - 3- 7i-i-2H- -fv^J > - l - *■ y 



[0 1 

[ft 



2 4 ] 
2 5 ] 




1 H-NMR(270MHz, CDC 1 3 ) S (ppm) : 3 . 15 ( 3 H , s) , 4 

. 67 (2H, s) , 6. 73 (1H, s) , 7. 10-7. 55 (1 OH, m) , 7. 
57-7. 70 ( 3 H , m) , 9. 19 (1H, brs) 

ESI (LC-MS positive mode) m/ z 3 4 1 (M + H ) . 

immm 1 5 ] 

[0 1 2 5] 

7 — (2-t'i'* l J>-4-^nf *7; ; ) - 3- 7i^i-2H--1 V^f i 'J y 
- I - iry 
[0126] 
[ f t 2 6 ] 




1 H- 
4 . 6 H 
4 ( 4 H 
7.06 
7.60 

E S I 

[0 1 

7 - c 

3U — )l) 



o 

NMR ( 2 7 0 MH z , 

z ) , 2 . 6 9 ( 2 H , 

, t , J = 4 . 6 H z ) 

, d d , J = 2 . 

6 3 ( 2 H , m) 
— MS p o s i 



CDC 1 3) S (ppm) 



( 1 H 

- 7 . 
( L C 

1 6 ] 

2 7 ] 
2 - t 

- 2 H 



3 



, J=5. 8Hz) , 3. 
4. 71 (1H, brs) 
, 8 . 6 H z ) , 7 . 5 
8. 94 (1H, brs) 
i v e mode) m/ z 



2 . 

3 1 
, 6 

8-7 



3 



5 0 ( 4 H . t 

( 2 H , m) , 

. 7 1 ( 1 H , 

. 5 1 ( 5 H , 

5 0 (M + H) 



. J = 

3 . 7 

s ) , 

m ) . 



>v * M y — 4 — -i >l X. + A, T 

— <i V df- ) >; > — 1 — ir y 



) ) - 3- (2 — h';-7^^-n>N^-^-7 



[ 0 1 2 8] 
[it 2 7] 





O 



NH O 




N 
H 



1 H- NMR (4 0 0MHz, CDC 1 3) 8 (ppm) : 2 . 50 (4H, brs) 

, 2. 69 (2H, t, J = 6 . 0Hz) , 3. 31 (2H, q, J=4. 2Hz) , 3 

. 74 ( 4 H , t, J = 4 . 6Hz) , 4. 73 (1H, brs) , 6. 62 (1H, s 
) , 7. 06 (1H, dd, J = 2 . 8, 8. 4Hz) , 7. 37-7. 50 (5H,m 

) , 7. 58 (1H, dd, J = 1 . 8, 7. 4Hz) , 8. 64 (1H, brs) 

ESI (LC-MS positive mode) m/ z 4 3 4 (M + H) . 

immm 1 7 ] 

[0129] 

7 — [ > * M 2 — t^*')>-4-^n^'H7; J] - 3 — 7izib-2H-^ V^r 
; M > — 1 — ir y 

[0 1 3 0] 



1 5 T*» h fitz 7 - (2-t4-*'J>-4-'('Hf1'7; ; ) - 3 - 7 1 ^ n, 

-2H-l'Hi 'J>-l-t> 14. 7mg(0. 0 2 4 lmmol) W>? J-^ 
>g ifc 0 . 5mLlciiO . 0 5 m L . y?n 'J t h'nfiii+f 'j^Al 3. 2mg ( 
0. 1 6 8mmo 1) **ilfiT6 &f f^KJ$ L fz&. M^MW^^Mx. * m&^ + ^'Z 

Jllty 'J*y'i*7A?D7F 777 1- ( jjg f t > * u > : > 9 ; - >i = 2 0 : l ) X* 
Ifit-S c hie J: ») , 7 - [ > >i ( 2 — t Or * > - 4 - ^ x. -f- ^ ) T 5 ; ] - 3 - 
7xzi-2H-^'^J > — 1 — * > 1 2. 8 m g (84%) % H felM # t L T l# 



iH-NMR (270MHz, CDC 1 3) 8 (ppm) : 2 . 52 (4H, t, J = 

4. 6Hz) , 2. 59 (2H, t, J = 7 . 3Hz) , 3. 10 (3H, s) , 3. 6 

1 (2H, t, J=7. 3Hz) , 3. 72 (4H, t, J = 4 . 6Hz) , 6. 73 ( 

1H, s) , 7. 19 (1H, dd, J=2. 8, 8. 7Hz) , 7. 38-7. 66 ( 
7 H , m) . 9 . 10 (1H, brs) 

ESI (LC-MS positive mode) m/ z 3 6 4 (M+H) . 
[UStefll 1 8 ] 



7 — [ > ;u ( 2 — t ^ * > — 4 — ^ x ^ ;u ) ; ] — 3 — ( 2 — h 7 >i ir a > 



[ f k 2 8 ] 




[0131] 



[ 0 1 3 2] 



[ 0 1 3 3] 



[it 2 9 1 




mmm i 6 x-m h ntz 7 - t> n ( 2 - ^ >v * > - 4 - -f >i x. ^ ) 7; ; ] - 3 - 
[0 1 34] 

1 H-NMR(2 7 0MHz, CDC 1 3) 8 (ppm) : 2 . 52 (4H, t, J = 
4. 4Hz) , 2. 59 (2H, t, J = 7 . 2Hz) , 3. 10 (3H, s ) , 3. 6 
1 ( 2 H , t, J=7. 0Hz) , 3. 72 (4H, t, J = 4 . 6Hz) , 6. 63 ( 
1H, s ) , 7. 18 (1H, dd, J = 2 . 8, 8. 8Hz) , 7. 37-7. 50 ( 
4H,m) , 7. 57-7. 60 (2H,m) , 8. 65 (1H, s ) 

ESI (LC-MS positive mode) m/ z 4 4 8 (M + H) . 

immm 1 9 3 
[0 1 353 

7 — t > 'i ( 2 — * >i * > — 4 — ^ x. * )i ) t 3 ; ] — 3 — ( 2 — h ') 7 * t n > 

* ;U 7 x — >l ) - 2 H - -f V ^ J M > — 1 — ^ > 

[0 1 3 6] 
[ f k 3 0] 




mum 4 t mm<7>!xm\zwtB . 1 7 tmm^jxm^n 7 c t ic * 0 ^ l fc. 

[01373 

1 H-NMR(2 7 0MHz, CDC 1 3) 8 (ppm) : 2 . 51-2. 6 1 (6H 
, m) , 3. 10 (3H, s ) , 3. 59-3. 64 (2H,m) , 3. 70-3. 74 
( 4 H , m) , 6. 44 (1H, s ) , 7. 16-7. 21 (1H, dd, J = 3 . 0, 
8. 9Hz) , 7. 44-7. 47 (1H, d, J = 8 . 9 1 H z ) . 7. 52-7. 6 
7 ( 4 H , m) , 7. 78-7. 81 (lH.m) , 8. 32 (1H, brs) 

ESI (LC-MS positive mode) m/ z 4 3 2 (M+H) = 
[HM 2 0 1 
[0 1 3 8 1 

7 — (4-t Hn^y if jH;-^'J y> - 1 — -i >i ) — 3 - ( 2 — h M 7 ^ u > -f- ;U 
7x^;b) - 2H-^Vdf; v > - 1 - * > 
[01391 
[ ft 3 1 1 




HMO 1 ISB TUM Lf;7-?oo-3 - (2-h ') 7 <i to i f 7 iz^) - 2 



H-4 V^f i ')> - 1 -t> 400mg (1. 24mmol) . 4 — t° M i? > > 7 J 

- 'I 4 2 7. 2 m g ( 3 . 7 0 8 m m o 1 ) . 2 - y y ^ n ^ ^ y 4* x 7 ^ J - 2 ' 

- ( N , N-y'if47; J) tf 7 i — 4 29. 2mg (0. 074mmol) . b V 
7 X ( ^ > v >) "F-feh>) yA-7y ,H 7A 28. 3mg (0. 0309 mm o 1 ) <r> 
il^fti: lM')f)A^A (h '1 >f *y 'Ji) 7; h*THF)gift8. 6 5 m L ( 8 . 6 
5mmo 1 ) ^ftni. WMMWiT 1 ©^KJt L fc. /xJ£i§i«% * T-J&tf* L . f&fnj^ft 

fit h 'J^ATitlLf;. }4J±i^^: > il^i--5Ci:lC=koT#'btlfe^M^^ , i^r^^ 

=> y ? => v a — cm.it > * u - ' : > - ^ = 2 5 : 1-20 : 1) T ft N i" £ 

Z \Z J: 9 , 7 — ( 4 - t H n df- y > f 4 f ^ ') y > - 1 - ^ 4 ) — 3 — ( 2 — N 'J 7 4 
^-a>^4 7i^4) - 2W- A V * ) <) > - 1 - 7f y 355. 6mg (7 1%) 
© # t LTlfc, 
[0140] 

1 H-NMR (270MHz, DMSO-d 6 ) d (ppm) : 1. 27 (2H, dq 
, J=3. 5, 12. 1Hz), 1. 49-1. 67 ( 1 H , m) , 1. 72-1. 83 
(2H,m) , 2. 76 ( 2 H , dt, J=2. 0, 12. 2Hz) , 3. 25-3. 3 
5 (2H,m) , 3. 78-3. 89 (2H,m) , 4. 51 (1H, t, J=5. 3H 
z) , 6. 37 (1H, s) . 7. 43-7. 60 ( 4 H . m) , 7. 61-7. 80 ( 
2H,m) , 7. 85 (1H, d, J=7. 6Hz) , 11. 38 (1H, brs) 
ESI (LC-MS positive mode) m/ z 4 0 3 (M + H) . 

\?iT\z^~titttm cmum 2 i - 3 7 ) \tmmm 1 . 2 ^aniM 3 -?t#^*i7c 
it-sm-z tti^tmn t l . hjmj 2 0 1 nm^miiz ^ *) ^ t 

[^Jtefll 2 1 ] 

[0141] 

7 — (4-t Ko^f-y >f itf^'J y*> - 1 — A >i) — 3 — 7i-i - 2H — ^ V^f- ; 

> — 1 — * > 

[0142] 
[ f fc 3 2 ] 




1 H-NMR (2 7 0MHz. CDC 1 3) d (ppm) : 1. 43 (2H, d q , J 

= 4. 0, 12. 2 H z ) , 1. 48-1. 56 ( 1 H , m) , 1. 63-1. 81 (1 

H , m) , 1. 90 (2H, d, J = 1 4 . 2Hz) , 2. 86 (2H, dt. J = 2 . 

3, 12. 2Hz) . 3. 45-3. 65 ( 2 H , m) . 3. 86-3. 96 ( 2 H , m 

) , 6. 73 ( 1 H , s ) , 7. 38 (1H, dd, J=2. 6, 8. 9Hz) , 7. 4 

2-7. 53 ( 4 H . m) . 7. 63-7. 69 ( 2 H , m) , 7. 81 (1H, d, J 
= 2. 6Hz) , 9. 08 (1H, brs) 

ESI (LC-MS positive mode) m/ z 3 3 5 (M + H) . 

\%mm 2 2 ] 

[0143] 

7 — (4-tFn^yifitX'jy'y-i-^i) - 3- (2 — h "J 7^ tn > h^f- 
x 7 jc — 4) -2H-4 V^fJ M > — 1 — ir y 
[0 1 4 4] 



[it 3 3] 



HO 




1 H-NMR (2 7 0MHz, CDC 1 3) 8 ( p p m) : 1. 25-1. 48 (3H 



. m ) 


,1.7 


4 


( 1 H , m 


) 


, 1 . 


8 


9 


( 2 H 


> 


d , J = 


1 


3 


. 2 H 


z ) , 2 . 


8 


7 


2 H , 


d t , J 




2.4,1 


2 


. 2 H 


z 


) 


, 3 . 


5 


7 ( 2 H 


> 


t 


, J = 


5 . 4 H z 


) 


> 


. 9 3 


( 2 H , 


d 


, J = 1 2 


• 


7 H z 


) 


» 


6 . 3 


3 


( 1 H , 


s 


) 


, 7 . 


3 7-7. 


5 


9 


6 H , 


m ) . 7 


• 


8 2 ( 1 H 


> 


d , J 




2 


. 4 H 


z 


) , 8 . 


6 


0 


( 1 H 


, b r s ) 






E S 


I ( L C 




MS p 0 


s 


i t i 


V 


e 


m 0 


d 


e ) m/ 


z 




4 1 9 


(M + H) 


0 





[mmm 2 3 ] 



7 — (3-t FnJfyif if^'jyy-l-^i) — 3 — ( 2 — H l ) -? >l *X2 * * >i 
7i^4) — 2H — 4 V * ) M > - 1 - 3- > 



1 H-NMR(2 7 0MHz, CDC 1 3) d ( p p m) : 1. 16-1. 33 (1H 

, m) , 1. 60-2. 05 (5H,m) , 2. 73 (1H, dd, J = 9 . 9, 12. 

2Hz) , 2. 90 (1H, dt, J = 3 . 0, 11. 7Hz) , 3. 55-3. 81 ( 

3 H , m) , 3. 83-3. 93 ( 1 H , m) , 6. 45 (1H, s ) , 7. 41 (1H 
, dd, J = 2 . 3, 8. 6Hz) , 7. 43-7. 70 (4H,m) , 7. 75-7 
. 84 (2H, m) , 8. 58 (1H, brs) 

ESI (LC-MS positive mode) m/ z 4 0 3 (M+H) . 

[mum 2 4 ] 

[0147] 

7 — (3 — t HnJfy ^^tx'jy'> - 1 — -i — 3 — -7 — 2H— -i V ) *) 

y — 1 — ir y 
[0148] 



1 H-NMR (2 7 0MHz, CDC 1 3) 8 (ppm) : 1 . 23-1. 32 (1H 
, m) , 1. 64-2. 07 (5H,m) , 2. 72 (1H, dd, J = 9 . 9, 12. 
2Hz) , 2. 89 (1H, dt, J = 3 . 0, 12. 2Hz) , 3. 53-3. 79 ( 
3H,m) , 3. 90 (1H, dd, J = 3 . 5, 12. 2Hz) , 6. 72 (1H, s 
) , 7. 35-7. 52 (5H,m) , 7. 59-7. 65 ( 2 H , m) , 7. 82 (1 
H, d, J = 2 . 6Hz) , 9. 23 (1H, brs) 



[0145] 



[0146] 
[it 3 4 ] 




[it 3 5 ] 




ESI ( L C — MS positive mode)m/z 33 

[^mm 2 5 ] 

[0149] 

7 — ( 3 - t K n y > f 4 f ^ 'J y > - 1 - - 3- (2 

y7i-*) -2H-^ V^r J > — 1 — * > 
[0 1 5 0] 
[ ft 3 6 ] 



1 H-NMR (270MHz, CDC 1 3 ) 8 (ppm) : 1. 

, m) , 1. 69-1. 7 5 ( 1 H , m) , 1. 82-1. 88 ( 

-2. 01 ( 1 H , m) , 2. 73 ( 1 H , dd, J = 1 0 . 4 , 

90 (1H, d t , J = 2 . 8, 11. 2Hz) , 3. 58-3. 

. 76 ( 1 H , d , J = 1 2 . 8Hz) , 3. 90 (1H, dd, 
Hz) , 6. 63 (1H, s ) , 7. 37-7. 50 (5H,m) 

d, J = 1 . 6, 7. 6Hz) , 7. 82 (1H, d, J = 2 . 
1 H , b r s ) 

ESI ( L C — MS positive mode)m/z 4 
[HJtefll 2 6 ] 
[0151] 

7 — (2-t Ko^f-y >f itf^'J y*>- 1 — A >i) - 3- (2 
■7 — - 2 H - A V ; V > - 1 - * > 
[0 1 5 2] 



1 H- NMR (270MHz, CDC 1 3) d (ppm) : 1. 
, m) , 2. 04-2. 07 ( 1 H , m ) , 3. 12-3. 20 ( 
-3. 68 ( 2 H , m) , 3. 86-3. 93 (lH.m) , 4. 
,m) , 6. 45 (1H, s) , 7. 39-7. 43 (1H, dd 
9 1 H z ) , 7. 45-7. 48 (1H, d, J = 8 . 58Hz) 
(3H,m), 7. 78-7. 81 (lH,m), 7. 85-7. 
2. 3 1 H z ) , 8. 54 (1H, brs) 

EI (positive mode)m/z 402 (M+)° 
[HSIE0J 2 7 ] 
[0 1 5 3] 

7 — (2 — t Fn^-y >f 'J y> - 1 — -i )l ) — 3 — 7 a: 

'J > — 1 — * > 
[0 1 5 4] 



5 (M + H) o 



2 0 - 1. 2 8 ( 1 H 

3 H , m) , 1 . 9 4 
12. 4 H z ) , 2 . 
7 0 ( 2 H , m) , 3 
J = 4 . 0 , 12. 0 
, 7 . 5 8 ( 1 H , d 

4 H z ) , 8 . 8 2 ( 

1 9 (M + H) o 



— h ') v >v ir X2 > + )i 



6 4 - 1. 8 0 ( 6 H 
1 H , m) , 3 . 6 3 
12-4. 15 ( 1 H 
, J = 2 . 3 1, 8 . 
, 7 . 5 2-7. 67 
8 6 ( 1 H , d , J = 





[it 3 8 ] 




1 H- NMR (2 7 0MHz, CDC 1 3) d ( p p m) : 1. 60-1. 88 (6H 



. m ) » 
7 3(2 
. 1 8 ( 
0 - 7 . 
b r s ) 
E S I 

[0 1 

7 - ( 

y 7 x ^ 

[0 1 
[ft 



2. 35 (1H, brs) 



3 



1 0 - 



2 2 ( 1 H , m) 



3 



6 0 - o 



H , m) . 3. 89 (1H, dd> J = 6 . 9> 10. 9Hz) , 4 . 06-4 
1 H , m) , 6. 71 ( 1 H , s ) , 7. 35-7. 52 ( 5 H , m) > 7. 6 



6 5 ( 2 H , m) 



7 



85 (1H, d, J = 2 . 6Hz) , 9. 33 (1H, 



( L C -MS 

2 8 ] 

5 5 ] 

2 — t h' P > + Jl tf 'J i? 

>i ) - 2 h - v ^ ; > - 1 

5 6 ] 

3 9 ] 



positive mode)m/z 3 3 5 (M + H) . 



- 1 



- A >i ) - 3- (2-F 'i7*tni h^f 



HO 




1 H- 
» m ) > 
- 3 . 7 
. m ) . 
( 1 H , 
brs) 
E I ( 

immm 

[0 1 

7 - ( 

[0 1 
[ft 



o 

NMR ( 2 7 0 MH z , C D C 1 
1.9 4 - 1. 95 ( 1 H , m) 



3) 



3 



6 



( 2 H , m) . 3 . 
6 2 ( 1 H , s ) 



8 7-3 



9 



3 



3 ( p p m ) : 1 
. 12-3. 20 
( 1 H , m) , 4 



6 1 - 
( 1 H , 
1 3 - 



7 



3 



7-7. 5 1 (5H,m) 



7 



1.80 
m ) » 3 
4.16 

5 7 — 7 



( 6 H 

6 5 

( 1 H 

6 0 



m ) 



7. 85-7. 86 (1H, d, J = 2 . 3 1 H z ) 



i tive mode)m/z 418 (M+) 



8 



7 1 ( 1 H , 



p o s 

2 9 ] 

5 7 ] 

4 — t h* D y h' 

H - A V J ') 

5 8 ] 
4 0 ] 



1 



y - 1 - A 'i ) 



— 3— ( 2 — h '|7itD>f 4 7xz 




1 H- NMR (2 

. m) , 1 . 9 8- 

9 , 12. 9 H z ) 

) , 6 . 4 5 ( 1 H 

3 - 7 . 6 8 ( 4 H 



7 0MHz, CDC1 
2 . 11 ( 2 H , m) 
. 3 . 6 7-3. 80 
. s ) , 7 . 3 8 ( 1 
, m) , 7 . 7 7-7 



3 



) 



3 



d ( p p m ) ' 

. 0 8 ( 2 H , 

( 2 H . m) , 3 . 

H . d d , J = 2 . 

. 8 3 ( 2 H , m) 



o 

o 



1 . 6 
d d d . 

8 5-3 

6,8. 

,8.5 



- 1 



( 3 H 



J = 3 



8 0 

. 0 , 9 . 

. 9 8 ( 1 H , m 

9 H z ) , 7 . 4 

5 ( 1 H , brs 



) 

ESI (LC-MS positive mode) m/ z 3 8 9 (M + H) . 

3 o ] 

[0159] 

7 — ( 4 — t Ko^y f-<'J y> - 1 — -i 3 - v ^ — Ji — 2W - A "J ^ ) ') > — 1 

— ^- > 

[0160] 
[ f t 4 1 ] 




1 H-NMR (2 7 0MHz. CDC 1 3 ) 8 (ppm) : 1 . 58-1. 80 (3H 

,m), 1. 98-2. 11 ( 2 H , m) , 3. 03-3. 1 5 ( 2 H , m) . 3. 68 

-3. 79 (2H,m) , 3. 85-3. 98 (lH.m) , 6. 72 (1H, s) , 7 

. 38 ( 1 H . dd, J=2. 6, 8. 9Hz) , 7. 43-7. 53 ( 4 H , m) . 7 

. 60-7. 65 (2H,m) , 7. 81 (1H, d, J = 2 . 6Hz) , 8. 83 (1 
H , b r s ) 

ESI (LC-MS positive mode) m/ z 3 2 1 (M+H ) . 

immm s 1 ] 

[0161] 

7 — ( 4 — t K o dj- ^ t° ^ M iS y — 1 — A >l ) — 3 — ( 2 — h 'J7;b^-n>h^-^7i 
- ^ ) - 2 H - -i V ^ J 'J > - 1 - * > 
[0162] 
[it 4 2 ] 




1 H-NMR(270MHz, CDC 1 3 ) 8 (ppm) : 1 . 51 (1H, d, J = 

4. 4Hz) , 1. 72 (2H,m) , 2. 05 (2H,m) , 3. 10 (2H,m) , 

3. 70 ( 2 H , m) , 3. 80-3. 90 ( 1 H , m) , 6. 60 (1H, brs) , 

7. 40-7. 60 (6H,m) , 7. 80 (1H, d, J = 2 . 4Hz) , 8. 60 ( 
1 H , brs) 

ESI (LC-MS positive mode) m/ z 4 0 5 (M + H) . 

mmm 3 2 ] 

[0 1 6 3] 

7 — (3 — £ H n ^ y f ') y > - I — A >i) — 3 — ( 2 — h M 7 n ir n > ^ >i v — 
>i) - 2 H - -i V * ) ') y - 1 - + > 
[0 1 6 4] 



[it 4 3 ] 



HO 




F 



1 H — N M R (270MHz, CDC 1 3) 8 ( p p m) : 1 

, m), 1. 82-2. 0 2 ( 2 H , m ) , 2. 13-2. 21 

(1H, d d , J = 6 . 1, 12. 7 H z ) , 3. 18-3. 3 

2 ( 1 H , dd, J = 3 . 0, 12. 2Hz) , 3. 92-4. 

4 5 (1H, s ) , 7. 39 (1H, dd, J = 2 . 6, 8. 6 

70 (4H,m) , 7. 81 (1H, dd, J = 1 . 6, 9. 2 

, d, J = 2 . 6Hz) , 8. 48 (1H, brs) 

ESI (LC-MS positive mode)m/z 

immm s s ] 

[0165] 

7 — ( 3 — t Fn^f-y tX'jy-> - 1 — ^ ji ) — 3 — 7 oc — 4, 

1 - 

[0166] 

[ f 1 4 4 ] 



1 H-NMR (270MHz, CDC 1 3) 6 ( p p m ) : 1 

, m), 1. 82-2. 0 5 ( 2 H , m) , 2. 09-2. 18 

(1H, dd, J = 6 . 8, 12. 0Hz) , 3. 18-3. 3 

1 (1H, dd, J = 3 . 1, 12. 0Hz) , 3. 92-4. 

72 (1H, s) , 7. 38 (1H, dd, J=2. 6, 8. 9 

53 (4H,m) , 7. 58-7. 64 ( 2 H , m ) , 7. 83 
Hz) , 8. 85 (1H, brs) 

ESI (LC-MS positive mode)m/z 
[HM 3 4 ] 
[0167] 

7 - ( 3 — t K n df- i, ¥ M i? > — 1 — -i )i ) - 3- ( 2 — h 

— >u ) - 2 H - -i V ^ J 'J > - 1 - * > 
[0 1 6 8] 
[ f fc 4 5 ] 



iH-NMR (270MHz, CDC 1 3) S (ppm) : 1 
,m) , 1. 76-1. 94 (2H,m) , 2. 06 (1H, d 
. 18-3. 34 (3H,m) , 3. 52 (1H, dd, J=2 



. 6 0 - 1. 8 0 ( 2 H 

( 1 H , m) , 3 . 2 2 

7 ( 2 H , m) , 3 . 5 

0 3 ( 1 H , m) , 6 . 
Hz) , 7 . 42-7. 

Hz) , 7 . 84 ( 1 H 

3 8 9 (M + H) o 



- 2 H - -i V * ) M > — 



. 5 0 - 1. 8 0 ( 2 H 

( 1 H , m) , 3 . 2 0 

5 ( 2 H , m) , 3 . 5 

0 2 ( 1 H , m) , 6 . 
Hz) , 7 . 41-7. 

( 1 H , d , J = 2 . 6 

3 2 1 (M+H) „ 



M -7 n ir n > h^-y 71 



. 6 5 - 1. 7 5 ( 2 H 
, J = 7 . 3 H z ) , 3 
. 9 , 12. 2 H z ) , 





3. 98 ( 1 H . m) , 6. 60 (1H, s ) , 7 . 30-7. 6 
84 (1H, d. J = 2 . 4 H z ) , 8. 60 (1H, brs) 
ESI ( L C — MS positive mode)m/z 4 

[^mm 3 5 ] 

[0169] 

7 - (3-t h'o^ry fD 'Jy> - l-^l) - 3- ( 2 — h 'J 

nO - 2 H - -f V ^ J M > - 1 - * > 
[0170] 
[ f b 4 6 ] 



1 H- N MR ( 2 7 0 MHz, DMSO-d 6 ) d (ppm) : 
2H,m) , 3. 16-3. 20 ( 1 H , m) , 3. 38-3. 5 
4-4. 5 (lH,m) , 5. 02-5. 03 (1H, d, J=3 
(1H, s)> 7. 04-7. 0 7 ( 1 H , m) . 7. 1-7. 2 
0-7. 53 (1H, d, J=8. 58Hz) , 7. 58-7. 6 
. 26Hz), 7. 64-7. 7 8 ( 2 H, m) , 7. 83-7. 
7. 92Hz) , 11. 3 (1H, brs) 

E I -MS m/z 3 7 4 (M+) „ 

immm s 6 ] 

[0171] 

7 — ( 3 — t h'p^y fa M : J > — 1 — -f ^)- 3 — 7 3L — >i— 2 

--fry 

[0172] 
[ it 4 7 ] 



1 H - N M R (27 0MHz, DMS0-d 6 ) d (ppm) : 
1 H , m) , 2. 00-2. 1 8 ( 1 H , m) , 3. 15-3. 2 
30-3. 50 (2H,m) , 3. 52 (1H, dd. J=4. 8 
. 40-4. 50 (lH.m) , 5. 03 (1H. d, J=3. 6 
H, s) , 7. 06 (1H, dd, J=2. 6, 8. 9Hz) , 7 
= 2. 6Hz) , 7. 32-7. 50 (3H,m) , 7. 57 (1 
z), 7. 72-7. 8 0 ( 2 H , m) , 11. 24 (lH.m) 

ESI ( L C — MS positive mode)m/ / 'z 3 

mmm 3 7 ] 

[0 1 7 3] 

7-(3-th'o^yfo')y>-l-^l)-3 - (2-h M 7 

nO - 2 H - -f v ^ ; m > - i - * > 

[0 1 7 4] 



0 ( 6 H , m) , 7 . 
0 5 (M + H) . 



■7 >i ir X2 } ^ >\, i ^ — 



1 . 9 7-2. 13 ( 

5 ( 3 H , m) , 4 . 

. 0 H z ) , 6 . 3 5 

( 1 H , m) , 7 . 5 

1 ( 1 H , d , J = 7 

8 6 ( 1 H , d , J = 



H - A V * ) ') y — 1 



1 . 8 8 - 2. 0 0 ( 

0 ( 1 H , m) , 3 . 

, 10. 4 H z ) , 4 

Hz) , 6 . 84 ( 1 

. 15 ( 1 H , d , J 

H , d , J = 8 . 6 H 

0 7 (M + H) „ 





[it 4 8 ] 



V-J O F 

1 H- NMR (270MHz, DMSO-d 6 ) d ( p p m) : 1. 97 (1H, br 

s) , 2 . 06-2. 12 ( 1 H , m) , 3. 18 (1H, d, J = 9 . 6Hz) , 3. 

37-3. 45 ( 2 H , m) , 3. 50-3. 54 ( 1 H , m) , 4. 45 (1H, br 

s) , 5. 02 (1H, d, J = 3 . 2Hz) , 6. 54 (1H, s ) , 7. 06 (1H 

, dd, J = 2 . 4, 8. 8Hz) , 7. 15 (1H, s ) , 7. 46-7. 65 (5H 

,m), 1 1 . 3 0 ( 1 H , s ) 

ESI (LC-MS positive mode) m/ z 3 9 1 (M + H) , 

[mmm s 8 ] 

[0175] 

7-7; J — 3 — (2 — h 7 u. ^- a > )l -7 x. — n ) — 2 H — 4 V * J ') > — 1 — * 

[0176] 
[ ft 4 9 ] 




O 



^JMJ 1 X^B T'lSIM L/:7-?nD-3 - ( 2 — h 'j 7 4 t n ^ f 4 7 i ^ ) - 2 
H-1';^J 'J>-l-t7 2. 50g (7. 72mmol) . 2-(^>?a^^r> 
>i * X 7 ^ J ) if 7 jc — Ji 6 4. 9 m g ( 0 . I 8 5 m m o l ) x h U (y-Oy 'J 
f> 7th> ) y'^y^A 70. 7 m g ( 0 . 0 7 7 2 m m o l ) ^Inftt lM'l 
f 7 A tf x ( h -J > ^ ;b y <) ,i) 7-3 K T H F m m. 2 1 m L (2 1 m m o 1 ) * fill z. . fin 
MMWiT 1 ^1&mft L fc. Jx ft? v§ ifi^IfiiT'f 1 N i^S£ 6 3 m L % fln 5 t> IB K 

# L It . 5 N Tk^fb h ') 7 A*)gi« 8 m L T-^ In L gft > f u > Tttfi] L fc„ Si * 

I4y ')*y4*7A^P7F;77^ - (ft@£^^^:^ 3 r^>=3 : 1 — 6 : 1) T* 
iitl. 3 tlci *) 7-7-3 ; - 3 - (2-h'J7)i,to^4-7i-*) -2H--f V 

* ) ') > - 1 - ir y 2 . 1 4 g (9 1 % ) %^fe®*fcLT#fc. 
[0177] 

1 H-NMR(2 7 0MHz, CDC 1 3 ) 5 (ppm) : 4 . 00 (2H, brs) 
, 6. 43 (1H, s) , 7. 07 (1H, dd, J=2. 5, 8. 3Hz) , 7. 40 
(1H, d, J = 8 . 3Hz) , 7. 50-7. 69 (4H,m) , 7. 76-7. 83 
(1H, m) , 8. 63 (1H, brs) 
ESI (LC-MS positive mode) m/ z 3 0 5 (M + H) . 
[0 1 7 8] 

MTiz^-tit^yu mum s 9 , mum 4 0 ) itmmm 2 ztzitmrnm 3 x-m^nrzit^ 

ttimmn t l . mum 3 8 tMm^^viic & *) l 
immm 3 9 ] 

[0179] 

7 —t ^ ) — Z — 7 x — >v — 2W - A "J * ) ') y — 1 - ir > 
[0 1 8 0] 



[ \ t 5 0 ] 




1 H- 

s ) , 6 
2 8-7 

H , b r 

E I ( p 

[0 1 



NMR (270MHz, DMSO-d 6 ) S (ppm) : 5 . 57 (2H, br 
. 75 (1H, s), 7. 01 (1H, dd, J=2. 7, 8. 1Hz), 7. 
. 49 (5H,m) , 7. 73 ( 2 H , d, J=8. 9Hz) , 11. 10 (1 

s ) 

ositive mode)m/z 236 ( M + ) ° 
4 0 ] 
8 1 ] 



7-7; ) — 3 — (2 — h ^^to^h^fy?!-^) -2H--f V^f J «; > — 1 — 



[0 1 

[ft 



8 2 ] 
5 1 ] 




(27 0MHz, CDC1 
H, s) , 7. 07 (1H 
H, m) , 7. 58 (1H 
= 2. 3Hz) , 8. 80 



3 ) S (ppm) 

, d d , J = 2 . 

, d d , J = 2 . 

( 1 H , b r s ) 



: 4 . 0 3 ( 2 H , 
5 , 8 . 4 H z ) , 
0 , 7 . 3 H z ) , 



b r s ) 

7.35 

7.66 



-MS positive mode) m/ z 3 2 1 ( M + H ) 



Ha^r^^^^T 7 ; ) ) — 3 — ( 2 — h ') 7 i tn > f 7 iz^) 
- 1 - * > J: 7 - [ tf x (2-tFa^yif4) ^5 ; ] — 3 
X2}+>17^ — >i) - 2H — -i V * ) ') > — 1 — -fry 



- 2 

- ( 




HO 




87#«bnfc7-75 ; - 3 - ( 2 — h 7 ^ ^- a > ^ ^ 7 a: — ^ ) — 2 H — 
-i V df- ; > - 1 - jj- > 350mg (1. 1 5mmol) & * 9 J — n 1 1. 5mLlc 
M ffl L . m 8& 1 . 15raLtr i j3-i7ifhFrj 7- 5 5 2. 5 m g ( 4 . 6 0 
mmol) ^: #D £ £: 0 Ctllc^^TtTy 7 ; 1 ') t Kng7tfl 'i^is 722m 
g (1 1. 5 mmo 1) L X 8 Sf Ktft}$ L 7c, Jft Ss? ift lc AS ft & Sfr * 

^+ h ^ u^mm^iNz-Wtm:^* 'i T-ttm l . ai « * & * fit ^+ h ^AtTSisit 

-'1=2 0 : 1-12 : 1) THIItS 3 i: lc J: 9 . 7 - (2-t Fo^/if i7; J 



) — 3 - ( 2 — h M v >i ir X2 > + ji -7 x. — >i ) — 2 H — A "J * ) M > — 1 — * > 6 1. 
8 m g (15%) ^ife7t^7rXJ: LTiSJ: i:^lc, 7 - [tx (2-tFn^-y 

X. * )l ) 7; 7 ] - 3- (2 — h 'i7*tB>f *7i-*) -2H-^V^J ') > — 1 

- * > 3 6 9. 3mg (8 2%) ^^feSttl t LT#t. 
[0 1 8 5] 

7 — (2 — tFo^yXf 47; 7 ) — 3 — ( 2 — h 7 ^ ^- a > ^ 7 x — >i ) - 2 
H - A V ^ ) M > - 1 - ir > 

1 H-NMR (2 7 0MHz, CDC 1 3 ) d (ppm) : 1. 79 (1H, brs) 
, 3. 46 ( 2 H , t, J=5. 6 H z ) , 3. 86-3. 95 ( 2 H , m) , 4 . 42 
(1H, brs) , 6. 44 (1H, s ) ■ 7. 07 (1H, dd, J=2. 6, 8. 6 
Hz) , 7. 41 (1H, d, J = 8 . 6Hz) , 7. 49-7. 69 (4H,m) , 7 
. 78-7. 82 (lH.m) , 8. 36 (1H, brs) 

ESI (LC-MS positive mode) m/ z 34 9 (M+H) „ 
[0 1 8 6] 

7 — [ tT X (2 — t Kpifyif 4) 7; 7 ] — 3 — (2 — h nito^^ni-iL 

) - 2 H - A v ; > - 1 - ir y 

1 H-NMR(2 7 0MHz, CDC 1 3) 8 (ppm) : 3 . 59 (2H, brs) 
. 3. 71 (4H, t, J=4. 9Hz) > 3. 94 (4H> t, J=4. 9Hz) , 6 
. 43 ( 1 H , s) , 7. 19 ( 1 H , dd, J = 3 . 0, 8. 9Hz) , 7. 43 (1 
H, d, J=8. 9Hz) , 7. 49-7. 68 (4H,m) , 7. 63 (1H, d, J 
=7. 6Hz) , 8. 56 (1H, brs) 

ESI (LC-MS positive mode) m/ z 3 9 3 (M + H ) . 
[0 1 8 7] 

wric^-tfL^t/ (Hjmj 4 2 fr^mmm 4 5 ) itmmm 3 8 . mmm 391 tzitmm 
[^umj 4 2 ] 

[0 1 8 8] 

7 — (2 — t Hn^fyif 7; ;-3-7i-;i-2H-^ V^r J 'J > — 1 — -fry 
1 h 'j 7itnft^igfc<);y7- [tfX (2-t Fn^-yxf i) 7; 7 ] — 3 — 7iz 
i - 2 H - ^ V^r 7 'J > - 1 - * > 
[0 1 8 9] 
[ f b 5 3 ] 




7 - 4) -7-5 ;-3-7izi-2H-m.' x ) > - 1 - ir > 

1 h 'J7itnS|Hi, #1 SfcflJ 4 1 irlBHf^lfM^ffo^^:. 3 <b k: H P L C ( 
ODS-80TS 55x300mm. vgft^irLTT-teh^h 'I ^ : y^^MU^i^m) 

[0190] 

7 — (2 — th'BJfyXfi) 7; 7-3" ~7 x =- >l - 2 H ~ A ^ *C ) ') > — 1 — * > 

1 h 7 ^ * a Sg£j^ 

1 H-NMR(2 7 0MHz, DMSO-d 6 ) S (ppm) : 3 . 21 (2H, t, 
J=5. 9Hz) , 3. 59 (1H, t, J=5. 0Hz) , 3. 61 (2H, t, J = 
5. 9Hz) , 3. 85 (2H, brs) , 6. 79 (1H, s) , 7. 12 (1H, d 
d, J=2. 4, 8. 4Hz) , 7. 22-7. 24 (lH.m) , 7. 35-7. 56 
(4H,m) , 7. 72-7. 76 (2H,m) , 11. 20 (1H, brs) 



ESI (LC-MS positive mode)m/z 2 8 1 (M + H-TFA) 



[0191] 

7 — [ \£ * (2 — tKoJfyif 7; j ] - 3 - 7 i _i - 2 H~ i V ^ J M > — 1 
- iry 

1 H-NMR(2 7 0MHz, DMS0-d 6 ) 8 (ppm) : 3 . 45-3. 63 ( 
8 H , m) , 4 . 84 ( 2 H , m) , 6. 81 (1H, s ) , 7. 18-7. 25 (1H 
,m) , 7. 33-7. 57 ( 5 H , m ) , 7. 70-7. 79 ( 2 H , m ) , 11. 2 
2 ( 1 H , b r s ) 

ESI (LC-MS positive mode) m/ z 3 2 5 (M + H) . 

[HffiEfll 4 3 ] 
[0192] 

7 — (2 — tKn^fyif ; ) - 3— ( 2 — h 'J 74tn> K/7i-4) — 

2H-^ V^f ; — 1— :*->fe«l:V7 — [ fcf * (2-t Hn^yif ^) T 5 ; ] — 3 — 
( 2 — h 'i7itnn^y7iz*) -2H--fV^y <) y - 1 - * > 
[0 1 9 3] 
[it 5 4] 




7 — (2-t FP^fyXf 47; - 3- (2 - h 'i 7Jttn> hdfy7i - 4 ) — 

2 H - v ^ >» > - 1 - a- > 

1 H-NMR(2 7 0MHz, CDC 1 3) 8 (ppm) : 1. 70 (1H, brs) 
, 3. 46 (2H, t, J=5. 1Hz) , 3. 88-3. 95 (2H,m) , 4. 40 
(1H, brs) , 6. 62 (1H, s) , 7. 06 (1H, dd, 3=2. 6, 8. 6 
Hz) , 7. 35-7. 60 (4H,m) , 7. 54 (1H, d, J = 2 . 6Hz) , 7 
. 5 8 ( 1 H , dd, J = 1 . 7, 7. 3Hz), 8. 59 (1H, s) 

ESI (LC-MS positive mode) m/ z 3 6 5 ( M+ H ) . 
[0194] 

7 — [ tr X (2-t Fn^yxf i) 7; J] - 3 — (2 — 1 'J 7 4 tn > h 7 
>0 - 2 H - -f V % J 'J > • — 1 - * > 

1 H-NMR(2 7 0MHz, CDC 1 3) 8 (ppm) : 3 . 50-3. 65 (8H 
,m) , 4. 84 (2H, t, J = 5 . 1Hz) , 6. 53 (1H, s) , 7. 23 (1 
H, dd, J=2. 6, 8. 9Hz) , 7. 37 (1H, d, J=2. 6Hz) , 7. 4 
3-7. 64(5H,m), 11. 2 8 ( 1 H , s) 

ESI (LC-MS positive mode) m/ z 4 0 9 (M+H) . 
[flJMJ 4 4 ] 

[0195] 

7-(2-i h^fyxf 47; J)-3-7ixi-2H- 1 V^-; ') > — l — ir > =k 
V 7 — [ tr X — (2 — > h^fylf ^)7? J ] — 3 — -7 x. — Jl — 2 H — 4 V * J ') > — l — 

[ 0 l 9 6 ] 



I it 5 5 ] 





7-(2-H J f-yif ^T; ; ) — 3 — 7i_^ - 2 H — V ^ J 'J > - 1 

1 H-NMR (2 7 OMHz, CDC 1 3) 8 ( p p m) : 3 . 4-3. 5 
, m) , 3. 65-3. 69 (2H, t, J = 4 . 95Hz) , 4. 39 (0 
rs), 6. 71 (1H, s ) , 7. 02-7. 06 ( 1 H , m) , 7. 32 
(5. 5 H , m) . 7. 59-7. 62 ( 2 H , m) , 8. 86 (0. 5 H , 

E I -MS m/ z 2 9 4 (M+) . 

[0197] 

7 — [ fcT * — ( 2 — > h^yi?^)7; J]-3-7iz^-2H-^V J (-J 

1 H- NMR (2 7 0MHz, CDC 1 3) 8 (ppm) : 3 . 37 (6H 
. 43-3. 73 ( 8 H . m) , 6. 71 (1H, s) , 7. 20-7. 24 
d, J=2. 64, 8. 9 1 H z ) , 7. 38-7. 52 (4H,m) , 7. 
57 (1H, d, J = 2 . 64Hz) , 7. 60-7. 63 (2H,m) , 8 
H , b r s ) 

ESI (LC-MS positive mode) m/ z 3 5 3 ( M + 

[usteflj 4 5 ] 



-iry 
( 5 . 5 H 
. 5 H , b 
-7.51 
b r s ) 



1 - 



, s ) , 3 
( 1 H , d 
5 6-7. 
.83(1 

H) o 



[0 1 9 8] 

7 - ( 2 . 3 



— x't F'n^y7n^i7; ;)-3-7i-;b-2H-^fV^ J M > — 1 



[0199] 
[it 5 6 ] 




1 H- NMR (27 0MHz, CD3OD) S (ppm) : 3 



17-3 



2 4 ( 1 H 



9 3 



, d d , J = 6 . 
5, 13. 2Hz) , 3. 
) , 6. 84 (1H, s) 



1 



3 



O 

O 



H z ) 



7 



8-7 



2 H z ) , 
5 6-3. 69 
, 7 . 15-7. 

2 ( 5 H , m) , 

3 1 1 (M + H) 



3 7-3. 
(2H, m) , 3. 87-3 
20 (1H, dd, J=2 
7. 67-7. 70 (2H 



44 (1H, dd, J=4. 9 

9 3 ( 1 H , m 
8.58 



3 1 
m ) 



F A B -M S n 1 / z 
[UStefll 4 6 ] 
[ 0 2 0 0 ] 

7 — [ ( 2 x 3-ytFn3f-y7nf^)(2 
- 2 H - A V > <)>-!-*> 
[ 0 2 0 1 ] 



— t Kn^yXf^)7^ j)-3-7x-)l 



I it 5 7 ] 




OH 

4 2 T°Wtz 7 - (2-tHn^yif4) 7* ;-3-7z;*-2H-'(V^ 
7 M >- 1 1 7 i *ugflfc*g%JS*!|-i: LTffln, HS&0J4 1 kSIH^^S* 

C tl: J: •) , 7 — [ ( 2 . 3-y t Fn^y7nf4)(2-t FnJfyif *)7; 
J]-3-7xzi-2H-^ 7 7 > - 1 - * > % # /z . 
[ 0 2 0 2 ] 

1 H-NMR(2 7 0MHz, CD 3 OD)d ( p p m) : 3 . 39-3. 47 (1H 
, d d , J = 7 . 92, 15. 2Hz) , 3. 56-3. 69 ( 3 H , m ) , 3. 7 1- 
3. 88 ( 4 H , m) - 3. 98-4. 07 (lH,m) , 6. 85 (1H, s) , 7. 
35-7. 52 (5H,m) , 7. 57-7. 60 (1H, d, J = 8 . 9 1 H z ) , 7 
. 66-7. 70 (2H, m) 

F AB-MS m/z 3 5 5 (M + H) . 

immm 4 7 ] 

[ 0 2 0 3 ] 

7 — [ (2-t Fn^f-yif 4) i f i 7 ; 7] — 3 — ( 2 — h 'J 7 t tn >f Ji<7ii 

- 2 H - -f V ^ 7 M > - 1 - •£ is 
[ 0 2 0 4 ] 
[ f t 5 8 3 




HSfefll 3 8 X-m h ilfz 7 - T 5 7-3 - (2 - h 'J 7itn ifi7izt) - 2 H - 
i , v^r7 > — 1 — ir y 4 7 3 mg (1. 55 mmo 1) <?> > ? 7 — >i \ OmL 
\z s r n - >i -v >i 7* t H r -f v - 1 2 0 m g ( 1 . 0 m m o 1 ) tSi2mL^ADi, 
^ b t y 7 n ') t F o g 7 t + f 'i ^ A 7 5 4 m g (12. 0mmol)£/jn£T^S 
tcT 3 BffilKJf L fc. T L C tcT JM ^ fit L 3 7 % * ^ v > 0 . 

82mL ( 1 0 mm o 1 ) * £ ^ ic 2 . 5 iff F^ftft L fc. Jx J£ }g i* * ^ ffii L . t&fn 

^se** 7- h *y A^Ktg* t ^fb > u > ^tjn^. fc c tiit?>iL, fifties n ^ 

^ > : f- >?;-^=l 5 : 30 : 1) -effillts c J: ic i •) , 7 - C ( 2 

-tFD^ylfi) Hi7; J] — 3 — (2 — F ')7itD>f i7izi) — 2H 

- >f V df 7 M > — 1 — ir y 344mg (6 1%) *HfeH#i:LT»£:„ 
[ 0 2 0 5 ] 

1 H-NMR(2 7 0MHz, CDC 1 3) 3 (ppm) : 2 . 12 (1H, brs) 
, 3. 12 (3H, s) , 3. 63 (2H, t, J = 5 . 8Hz) , 3. 88 (2H, t 
, J=5. 8Hz) , 6. 44 (1H, s) , 7. 24-7. 26 ( 1 H , m) , 7. 4 
6 (1H, d, J = 8 . 8Hz) , 7. 52-7. 65 (4H,m) , 7. 79 (1H, 
d, J = 8 . 4Hz) , 8. 55 (1H, brs) 

ESI (LC-MS positive mode) m/ z 3 6 3 (M + H) . 
[ 0 2 0 6 ] 



WLTiz^-t fc-sw cmmm 4 8 fr^mum 52) itmmms s . mm 
m 4 ox-m^nrz itsm* m^mntt. mum 4 7 tmomnmiz* 
immm 4 s ] 

[ 0 2 0 7 ] 

7 — [ ( 2 — t Ko^yif H^7; j]-3-7i-i-2H 

1 - 

[ 0 2 0 8 ] 
[ ft 5 9 ] 



1 H-NMR (2 7 0MHz, DMSO-d 6 ) 8 ( p p m) : 3 . 
, 3. 51-3. 61 ( 4 H , m) , 4. 77 (1H, brs) , 6. 
, 7. 24-7. 28 (1H, d d , J = 1 . 98, 8. 9 1 H z ) , 
4 ( 1 H . d . J = 1 . 98Hz) , 7. 38-7. 48 (3H,m) 
57 (1H, d, J = 8 . 9 1 H z ) , 7. 74-7. 77 (2H, d 
z ) , 11. 2 (1H, brs) 

ESI ( L C — MS positive mode)m/z 295 
[HSIE0J 4 9 ] 
[ 0 2 0 9 ] 

7 — [ (2-t Hn^fyif 4) >f*7; ; ] — 3 — ( 2 — h 'J 7 ^ 

- >u ) - 2 h - -f v ^ ; > - 1 - * > 

[02 1 0 ] 



iH-NMR (270MHz, CDC 1 3) 8 (ppm) : 2 . 29 
, 3. 12 (3H, s) , 3. 63 (2H, t, J=5. 8Hz) , 3 
, J=5. 8Hz) , 6. 64 (1H, s) , 7. 24 (1H, dd, 
9Hz) , 7. 33-7. 52 (4H,m) , 7. 59 (1H, dd, 
1Hz) , 7. 64 (1H, d, J = 2 . 6Hz) , 9. 00 (1H, 

ESI ( L C — MS positive mode)m/z 379 

[HIM 5 0 ] 
[02 1 1 ] 

7 — [(2. 3 — y t K n ^ y 7 n f ) > f 7 ' j]-3-7i_* 
'J > — 1 — ^- > 
[02 1 2 ] 



•9 L fc. 



- -f J 'J > • — 



0 4 ( 3 H , s ) 

8 3 ( 1 H , s ) 

7 . 3 3-7. 3 

, 7 . 5 4-7. 

, J = 8 . 2 5 H 

(M+H) . 



n > h ^ ;> "7 a: 



( 1 H , brs) 
. 8 9 ( 2 H , t 
J = 2 . 6 , 8 . 
J = 1 . 8 , 7 . 
brs) 

(M + H) o 



-2H-^nJ 






[it 6 1 ] 




iH-NMR ( 4 0 0 MHz, CD 3 OD) § (ppm) : 3 . 14 (3H, s), 3 

. 39-3. 44 (1H, d d , J = 7 . 32, 15. 1Hz) . 3. 55-3. 69 ( 

3 H , m) , 3. 93-3. 99 ( 1 H , m) , 6. 85 ( 1 H , s ) , 7. 34-7. 

42 ( 2 H , m) , 7. 45-7. 49 ( 3 H . m ) , 7. 57-7. 59 (1H, d, 
J = 9 . 28Hz) , 7. 66-7. 69 ( 2 H , m) 

F A B -MS m/ z 3 2 5 (M + H) „ 

[mmm 5 1 ] 
[02 1 3 ] 

7-[>f i ( (2S, 3 R ) - 2 , 3, 4-f t Ho^y^f 7' ;]-3-7 
x-i-2H-1V^ J M > — l — -t y 
[ 0 2 l 4 ] 
[ it 6 2 ] 




} H-NMR ( 4 0 0 MHz, CD3OD) 8 (ppm) : 3 . 17 (3H, s ) , 3 
. 36-3. 41 ( 1 H , m) , 3. 54-3. 58 ( 1 H, m) . 3. 63-3. 68 
(lH.m) , 3. 78-3. 82 ( 1 H , m) , 3. 87-3. 96 (2H,m) , 6 
. 86 (1H, s) , 7. 38-7. 42 (2H,m) , 7. 46-7. 50 (3H,m 
) , 7. 56-7. 59 (1H, d, J=8. 79Hz) , 7. 68-7. 70 (2H, 
m ) 

F A B - M S m/ z 3 5 5 (M+H) . 
[HJtefll 5 2 ] 
[02 1 5 ] 

(2-{>^^[l-^"^V-3 - (2-H7itn^Jf-y7iz;l) -1, 2—i> 
n K u -i V 7 'J > — 7 — »l ] 7 ; 7 } x ;u ) # ^ ' * 5 > i& t - ~f + >l 
[02 1 6 ] 

lite 3 ] 




iH-NMR (270MHz, CDC 1 3) S (ppm) : 1. 45 (9H, s) , 3 
. 11 (3H, s ) , 3. 23-3. 41 (4H,m) , 4. 72 (1H, brs) , 6 
. 63 (1H, s) , 7. 18-7, 25 (lH.m) , 7. 34-7. 50 (4H,m 
) , 7. 55-7. 62 (2H,m) , 8. 64 (1H, brs) 

ESI (LC-MS positive mode) m/ z 4 7 8 (M + H) . 

mum 5 3 ] 



[02 1 7 ] 

7-[(2-7; ) X.* >l) 

) - 2 H - -i V * J ') > - 1 
[0218] 
[ f fc 6 4 ] 



^f4 7; ; ] - 3 - (2 

- ^- > 2 h V "7 >i 4- o 



— h ') 7 * t n i h ^ y 7 i - il 




mmm 5 2 T#«bti^ c 2 - { > * ^ - 



7 



2 — h V 7 ;U 

SfrlS 2 9 9 



6 
( 
( 



A 



[ 



7 x - 4 ) - 1 , 2 
t — ~f * >l 4 5 
7^tB||2mL 
^^IfXH P L C ( O 
tK ^ >§ 
3 - ( 
>i ir vi 

[ 0 2 

1 H- 
H , m 
1 H , 
3 H , 
E S I 
) . 

1 0 2 

7 - c 

M 77 >l 
[ 0 2 
[ft 



1 9 ] 

NMR (27 

) , 3 . 6 5 

d d , J = 3 

b r s ) . 1 
( L C -MS 



— 'J t H 
5 . 4 m 

D S — 8 

* n > h 
. 4 m g 

0 MH z 
( 2 H , 
.0,8 
1.37 

DOS 



g ( 0 . 9 
^ S lc T 2 

0 T S 5 

Z h IC J: •} 

^ry7i- 

(5 2 % ) 

, DM S O 

t , J = 6 

. 9 H z ) 

( 1 H , s 

1 t i v e 



[l-t^V-3 - (2-h ')7^to>l^ 
M > — 7 — 4. ] 7 5 7 1 } x ;U ) ^7 ;U 5 > 
5 4 m m o 1 ) <r> U \ t > ^ U > vg 4 m L ic h 

. 5BflBllfc#Lfc. jxJ£i»*«*iL#'bttfcBI 
5x3 0 0mm. >Stiiv«tLTT-bh^h <) >i 

x 7 — [ (2-7; Jlf i) >f*7;;] 

'O - 2 H - V J <) y - 1 - * > 2 h ') 



d 6 )S ( p p m) : 2 . 95-3. 
9Hz) , 6. 57 (1H, s) , 7 
7. 40-7. 68 ( 6 H , m) , 7 



1 0 ( 
3 2 
. 8 4 



) 



mode) m/z 3 78 (M+H-2TF 



5 4 ] 
2 0 ] 

2 - 7 
7 a If 

2 1 ] 

6 5 ] 



f 4 7 



; ) - 3— 7i^*-2H-^HJ 'J>-l-^-> 



2 




0 0 m g 
ft T tc T 

StCT 1 
o 1 ) * 



3 9T-Hbtit7-7 



( 0 . 

* >i ) 

x 7 ; 
iff IB 



2 <b t 

i§ m. ~& tin z. , 



>i 1 m 
S 5 

'J 7 ;L- 



> 9 ) — 

m m n t 

- 8 o T 

5 % h 



4 2 3 mm o 1 

ii >i 5 yWc 

V ') t K a * ^ 

ffifc. x 7 ; 

i: ic «fc 9 , m 5 
L <7> S S £ ic 
f£ ft * i! *ig L f# 

5 x 3 0 0 mm 



) <T) } 
t - ~f 

0 0m 



3-7 

g <?> ^ 

8i at* 



i-i-2H-^ 
^ S i« 5 m L l c ft 
3 3 7 m g ( 2 . 
1 4 0 m g (2 

* M * fit & 7 r ^ 
TlzX h ') 77 >i ir 

* 9 j — >i \z m m 

x 7k : 7 -t h - h 
-f § - fc ic ck 9 . 



V 7 'J 

H 0 . 5 m L 

1 2 mm o 1 

. 1 2 m m o 

1 4 0 m g ( 

y O AT'SiH 
■S * ig <b > 

n ft ^ 7 m L 
L . 7>KH P 
Ar = 4 5 : 
7 - (2-7 



1 - 7 

i: N — 

) ^rjn 

1 ) * 

2 . 1 

■y v ') 

u > 1 

^ 7jn x 

L C ( 

2 5- 

5 ; ^ 



y 1 

( 2 - 

X. s 7N 



2 mm 

^7 A tK 

MJ±T 
m L — 

. i m 

O D S 
0 . 0 

=f- >l 7 



; J) -3-7i^^-2H-1 > ; J r; 2 h ') 7 4tofttI 73m 

g (3 4%) 
[ 0 2 2 2 ] 

1 H-NMR(2 7 0MHz, DMSO-d 6 ) 8 ( p p m) : 3 . 02 (2H, t, 
J = 6 . 2Hz) , 3. 22-3. 43 ( 6 H , m) , 6. 23 (1H, t, J = 5 . 5 
Hz) , 6. 81 (1H, s ) , 7. 10 (1H, d d ■ J = 2 . 3, 8. 8Hz) , 7 
. 26-7. 29 ( 1 H , m) , 7. 36-7. 54 ( 4 H , m) , 7. 70-7. 85 
( 3 H , m ) 

ESI (LC-MS positive mode) m/ z 280 (M + H-2TF 

A) . 

immm 5 5 ] 

[ 0 2 2 3 ] 

7 — t(2 — y 7 X ^ ;b ) ifi7; J ] — 3 — 7 i-* - 2 H- ^ V^f ^ 

> — 1 — :J" > 

[ 0 2 2 4 ] 
[ f t 6 6 ] 




HifJ 54T'l#^tir-7 - (2-7; ) x * 4 7 5 7 ) - 3- 7i-i-2H-^V* 
7 M > - 1 - * > 2 1 'i 7^tnffiJg 30mg (0. 059mmol)<7>>?7- 
^ii«5mLlCyM V7nf»nf i7^> 0 . 0 2 1 m L ( 0 . 1 2 m m o 1 ) . ft 
8£ 0 . 5 m L . 3 7 % * n v 'J > ^< Jfc 1 m . y7U 'JtFn*7|+P)7A 2 0 
m g ( 2 . 9 6 mm o 1 ) tljDilfilcT 1 ©^Jftlt L fc„ >§«^©£ L . f& fa g£ tR l?| 
-j- h < j ^ a * jg ^ ^ 7JD x. tz 'ik > Ilxf iT'ti^Lfc. iS«ti*Ii^?'^y7AT' 

LMJEET'M-t S - tic =k o T# <b *i£:$rif ^ ^SXH P L C (ODS-80TS 5 
5 x 3 0 0 m m . SiiiiftiiLT^r-r-feh — h 14 = 4 5 : 25-0. 0 5 % h >) y >l * 

•9. 7 - [ (2-y Hi7; Jlf i) Hi7; J] - 3 — 7;c^4— 2H~ ^fV^ 
7 'J > - 1 - * > 1 1 m g (58%) & m # i: L T t# tz . 
[ 0 2 2 5 ] 

1 H-NMR(2 7 0MHz, CDC 1 3 ) 3 (ppm) : 2 . 24 (6H, s) , 2 
. 46 (2H, t, J=7. 3Hz) , 3. 02 (3H, s) , 3. 51 (2H, t, J 
= 7. 3Hz) , 6. 65 (1H, s ) , 7. 11 (1H, dd, J=2. 6, 8. 5H 
z) , 7. 29-7. 44 (4H,m) , 7. 50 (1H, d, J = 2 . 4Hz) , 7. 
56-7. 60 ( 2 H . m) , 9. 34 (1H, brs) 

ESI (LC-MS positive mode) m/ z 3 2 2 (M+H) . 
[HSIE0J 5 6 ] 
[ 0 2 2 6 ] 

7-1(2-7; 7 x ^ ji) > f i 7 ; ;]-3-7i^/i,-2H-^7 J f-J M > — 1 — 

1 h 'J 7 4 t a ftg£Jg 
[ 0 2 2 7 ] 



[it 6 7 ] 




Hlfefll 3 9T*Hbtifc7-7 = j-3-7izi-2H-^V^fJ 1— 
LTfflv\ ^m#J 5 2,^< mi&M 5 3 i: M M <?> ic «k *) £f%L fc. 
[ 0 2 2 8 ] 

1 H-NMR (2 7 0MHz. DMSO-d 6 ) 8 ( p p m) : 2 . 97-3. 10 ( 
5 H , m) , 3. 64 (2H, t, J = 6 . 8 H z ) , 6. 86 ( 1 H , s ) , 7. 32 
( 1 H , d d , J = 2 . 7, 8. 9Hz) , 7. 35-7. 53 ( 4 H , m) , 7. 62 
(1H, d, J = 8 . 9Hz) , 7. 74-7. 77 ( 2 H , m) , 11. 32 (1H, 
b r s ) 

ESI (LC-MS positive mode) m/ z 294 (M + H-TFA 

) . 

[mum 5 7 ] 

[ 0 2 2 9 ] 

2_^nn-N — ( 1 - t^y-3-7i-4- 1 , 2 — ytFo^V^ V)>- 7 — 

) 7t 1 7 ; H 

[ 0 2 3 0 ] 
[ f t 6 8 ] 




^JMJ 3 9T'llbtlf:7-7; ;-3-7n^;i.-2H--fV d r; 'i > - 1 - * > 2 
OOmg (0. 85mmol) tMifi7;> 0 . 2 3 6 m L ( 1 . 6 9 m m o 
1 ) x ^ p n 7 -fe f i 7 a 'J K 0 . 1 0 1 m L ( 1 . 2 7 m m o 1 ) ~k Z co M lz 1)U jL M 
ST 2 iff WtftJt L fc. IxfZmlz 1 N 3 0mL^^£gfb> f l > (3 0mLx2) T 

. II M <^ ^ - ^ ^ T tft £ C i: lc Jc 9 . 2-7na-N - (1— ^^V— 3— 7ac — 

- 1 , 2-yt h'P^y^rJ 7tF7; h* 2 2 9 mg (86%) till 

[ 0 2 3 1 ] 

^ H-NMR (2 7 0MHz, DMSO-d 6 ) 8 (ppm) : 4 . 3 1 (2H. s) 
, 6. 90 (1H, s) . 7. 38-7. 52 ( 3 H , m) , 7. 70 (1H. d, J = 
8. 6Hz) , 7. 78 ( 2 H , m) , 7. 87 (1H, d, J = 2 . 4, 8. 6Hz) 
, 8. 55 (1H, d, J=2. 4Hz) , 10. 61 (1H, s) , 11. 49 (1H 

. s ) 

ESI (LC-MS positive mode) m/ z 3 1 3 (M+H) . 
[ 0 2 3 2 ] 

WTlc^-tfb^t; (HJMJ 5 8 fc><bHite0J 6 3 ) ttjgfl-fc LTliif 3 8 ££«li]Ste0J 
3 9 <b tl tz it^fd^mn t L . HSfefll 5 7 tl mco 7^v£ \z «k 9 L 0 
[UStefll 5 8 ] 
[ 0 2 3 3 ] 

2->b^r>--N - (l-t J f- , ;-3-7izA-l, 2-ytFn^HJ <) > - 7 

— A >l) 7-fe F 7 ; H 



[ 0 2 3 4 ] 
[ it 6 9 ] 



o 



N 
H 




O 



1 H-NMR(2 7 0MHz, DMS0-d 6 ) 8 (ppm) : 3 . 4 1 (3H, s) 
, 4. 06 ( 2 H , s ) , 6. 89 ( 1 H , s ) , 7 . 38-7. 55 (3H,m) , 7 
. 67 ( 1 H , d, J=8. 6Hz) , 7. 74-7. 81 (2H,m) , 7. 90-7 
. 9 8 ( 1 H , m) . 8. 6 3 ( 1 H , s ) , 10. 0 8 ( 1 H , s ) , 11. 47(1 
H , s ) 

EI (positive mode)m/z 308 (M + )o 

immm 5 9 ] 

[ 0 2 3 5 ] 

N - (l-t^fV-3-7izi-l , J M > — 7 - A >l ) — 2 — 

[ 0 2 3 6 ] 



1 H-NMR (2 7 0MHz. DMS0-d 6 ) S (ppm) :4. 76 (2H, s) 
, 6. 90 (1H, s) , 6. 92-7. 09 (3H.m) , 7. 28-7. 40 (2H 
. m) , 7. 41-7. 53 ( 3 H , m) , 7. 64-7. 73 (lH,m) , 7. 74 
-7. 82 ( 2 H , m) , 7. 90-8. 00 (lH.m) , 8. 59 (1H, s) , 1 
0. 40 (1H, s) , 11. 49 (1H, s) 

EI (positive mode)m/z 370 (M+) o 
[HM 6 0 ] 
[ 0 2 3 7 ] 

2—'<>i>>l**i' — N— (l-Jr^*J-3-y^->i-l. 'J 
> — 7 — >v ) 7tlT; H 
[ 0 2 3 8 ] 



iH-NMR (2 7 0MHz, CDC 1 3 ) 8 (ppm) : 4 . 15 (2H, s) , 4 
. 69 (2H, s) , 6. 76 (1H, s) , 7. 37-7. 42 (5. 5 H , m) . 7 
. 46-7. 55 ( 3 H , m) , 7. 59-7. 66 (3H,m) , 8. 16-8. 17 
(1H, d, J = l. 98Hz) , 8. 35-8. 39 (1H, dd, J = 2 . 31, 8 
. 58Hz) , 8. 60 (1H, brs) , 8. 98 (0. 5H, brs) 
E I -M S m/ z 3 8 4 (M+ ) . 

[^mm 6 i ] 



[it 7 0 ] 




[it? 1 ] 




[ 0 2 3 9 ] 



1 1 — * *c V — 3 — (2 — h ')7**n>f *7i-*) — 1 , 
•J > — 7 — A >i ] # ^ 5 > S£ ^ * ^ 



1 H-NMR(2 7 0MHz, CDC 1 3) 5 (ppm) : 1. 28 (3H, t, J = 

6. 8 H z ) , 4. 17 (2H, q , J = 6 . 8Hz) , 6. 41 (1H, s ) , 7. 6 

0-7. 87 ( 6 H . m) , 8. 38 (1H, s ) , 9. 95 (1H, brs) , 11. 
5 0 ( 1 H , brs) 

ESI (LC-MS positive mode) m/ z 3 7 7 (M + H) . 

immm 6 2 ] 

[ 0 2 4 1 ] 

(1— *^7— 3 — y^ — Ji— l, 2 — ^ t K a >f y ^ ; M > — 7 — -f ^ ) ii >i 5 > M 

+ )l 



1 H- N M R (270MHz, DMSO-d 6 ) 8 (ppm) : 1. 28 (3H, t, 
J=7. 0Hz) , 4. 17 (2H, q, J = 7 . 0Hz) , 6. 86 (1H, s) , 7 
. 36-7. 51 (3H,m) , 7. 65 (1H, d, J = 8 . 9Hz) , 7. 75-7 
. 80 (3H,m) , 8. 38 (1H, s) , 9. 95 (1H, s) , 11. 43 (1H 

, s ) 

EI (positive mode)m/z 308 (M+)o 

imt&m 6 3 ] 

[ 0 2 4 3 ] 

[(l-t J f-V-3-7izt-l , 2-ytFn^;^J M > — 7 — -i », il Jl t 
O > * >l ] 77 ^ ^ 5 > • t - -f * >l 
[ 0 2 4 4 ] 



iH-NMR (270MHz, DMSO-d 6 ) 8 (ppm) : 1. 4 1 (9H, s) 

, 3. 77 (2H, d, J = 6 . 2Hz) , 6. 88 (1H, s) , 7. 05-7. 15 

(lH.m) , 7. 41-7. 50 ( 3 H , m) , 7. 67 (1H, d, J = 8 . 9Hz 

) , 7. 72-7. 80 (2H,m) , 7. 82-7. 90 ( 1 H , m) , 8. 54 (1 



[ 0 2 4 0 ] 
[it 7 2] 




[ 0 2 4 2 ] 
[it 7 3 ] 




[it 7 4] 




H, s ) , 10. 24 (1H, s), 11. 4 5 ( 1 H , m) 



EI (positive mode)m/z 

6 4 ] 

[ 0 2 4 5 ] 

2-7; ) -N- 

[ 0 2 4 6 ] 
[ i t 7 5 ] 



CF 3 COOH 



1 
O 



9 o 



(M + ) 



( l-a-^V-3-7x 

1 h <; 7 ;u * a g£i^ 



— ^ — 1 , 2 — i? ti K c -f V ^ ; 'J > — 7 — 



o 



mmm 6 




3 T # <b *l [ (l-t^rV-3-7i^i 



1 



2 — t K n >f V ^ ) >) > 
- 7 - ^ # ^ 4? - ^ ) t * >i] ij >v >x 5 > g£ t - 7" ^ ^ 1 6 m g ( 0 . 0 4 1mm 
o 1) % ig-ffc > U > lmL->? 7 - >l 1 m L <?> S#ig& k: ffi L . h 'J 7 ;u 4" n 

lmL^rjnx. *^Tlcx 1 iff WSJ* L tz„ ^i-f * ^ > * 7jn x £ c 

# ^ ^ IX iT £ 3 t t c J: 9 . 2-7; 7 — N — ( 1 - t^ V-3-7i-i - 1 , 2 - 'J t 
K a >f 7 df- 7 M > - 7 - -f ^ ) T -fe h T 5 K l h ~y ^tniill 2mgt,lfel# 

[ 0 2 4 7 ] 

1 H — N M R (2 7 0MHz, DMSO-d 6 ) S 
, 6. 90 (1H, s) . 7. 40-7. 52 (3 1- 
. m) , 7. 82-7. 88 ( 1 H , m) , 8. 14 
. s ) 

EI (positive mode) m/ z 
[HM 6 5 ] 
[ 0 2 4 8 ] 



(ppm) : 3 . 80 (2H 

m) , 7 . 6 7-7. 
( 1 H , b r s ) > 8 . 



s ) 

8 1 ( 3 H 



5 3 ( 1 H 



2 9 3 (M- T F A ) 



2 — ^ >i * M > — 4 
^ ; > — 7 — ^ O 
[ 0 2 4 9 ] 
[ f b 7 6 ] 



— >f ;u - N - 

7th7; K 





]MJ 5 7 T# <b fltz 2 - ? a u - N - ( 1 - t^f V- 3 - 7 i^i- 1 , 2-^t K 

n^H J > — 7 - -i >l ) 7t h 7 ; F 5 Omg (0. 1 6mmo 1) ^DMFSftlc 

t ^ * > 0 . 0 4 2 m L ( 0 . 4 7 m m o 1 ) ^ fla x. 1 0 0 °C tc T 3 0 9t m Kft L = 
JxJ^lc IN NaOH 3 OmLt/inx, ^ (50mLx2) Ttt tfi L . ft ft 

L m # * *> IX L . x - -r- ;u . ^ ^ +>- > 31 i T ~pt}# "t £ C t lc J; 9 . 2 - t ^ * M > - 4 
— -i >l — N — ( 1 4" -7 3 "7 x — )], 1 , 2 - y t F d '/ Jf- J M > — 7 — -f O 
7th7; K 4 4mg (7 6%) «|fei#:HT#fc. 
[ 0 2 5 0 ] 

1 H-NMR(2 7 0MHz, DMSO-d 6 ) 8 (ppm) : 2 . 51-2. 56 ( 
4H,m) , 3. 18 (2H, s) , 3. 66 (4H, t, J = 4 . 7Hz) , 6. 89 



( 1 
) . 

H , 
E 
[ 

L fz 

[ 



H , s ) , 7 . 38-7. 52 ( 3 H , m ) , 7. 
7. 72-7. 80 ( 2 H , m) , 7. 90-7. 
d , J = 2 . 4Hz) , 10. 05 (1H, s) , 
SI ( L C — MS positive mode) 
0 2 5 1 ] 

T\z^~fit^m (^Steffi! 6 6 & Of ^ Jfe 0J 6 7) 14 " 



68 (1H, d. J = 8 . 6 H z 
98 (1H, m) , 8. 57 (1 
11. 4 6 ( 1 H , s ) 
m/ z 3 6 4 (M + H ) . 

mm 6 5 tifH^^tt * *) 



[ 



tfefll 6 6 ] 

0 2 5 2 ] 

7 - -i >i ) 7-th 

0 2 5 3 ] 

[ft 7 7] 



— N — (l-t^V-3-7i-^-l , 2 — ytFnmi 'i 

7 ; F 




1 H — N M R (2 7 0MHz, DMSO-d 6 ) d ( p p m) 
3 . 12 ( 2 H , s ) . 
66 ( 1 H . d, J=8. 



H , d d , J = 2 . 

0 4 ( 1 H , s ) , 
ESI ( L C -MS 

[mum 6 7 ] 

[ 0 2 5 4 ] 

2 — ( 4 — > + ^ tr 
-ytFn-fV^J 'J > — 7 — 
[ 0 2 5 5 ] 
[it 7 8 ] 



: 2 . 3 0 ( 6 H . s ) 
6. 88 ( 1 H . s ) , 7. 40-7. 52 ( 3 H . m ) , 7 
6Hz) , 7. 76-7. 80 ( 2 H , m ) , 7. 92 (1 
3, 8. 6Hz) , 8. 62 (1H, d, J = 2 . 1Hz) , 10. 
11. 45 (1H, brs) 

positive mode) m/ z 322 (M+H) 



7 -y y 



- 1 - -i >l ) - N - ( 1 



-tJf';-3-7i_A-l, 2 




N' > O 



1 H-NMR (270MHz, DMS0-d 6 ) d (ppm) : 2. 18 (3H, s) 



, 2. 30-2. 60 (8H, m) , 



O 



16 (2H, s) , 6. 89 (1H, s) , 7 



3 



8-7. 52 ( 3 H , m) . 7. 67 (1H, d, J = 8 . 5Hz) , 7. 78 (2 

H, dd, J = 1 . 6, 7. 8Hz) , 7. 93 (1H, dd, J = 2 . 1, 8. 5H 

z), 8. 56 (1H, d, J=2. 1Hz), 9. 99 (1H, s), 11. 46 (1 
H , brs) 

ESI (LC-MS positive mode) m/ z 3 7 7 (M + H) . 

immm 6 8 ] 

[ 0 2 5 6 ] 

6 - t i * ') > - 4 - ^ ^ - 3 - 7 i - jI, - 2 H - +;^r J 'i > - 1 - t > 
T*? A 

4 — ? n a — 2 , N, N — h V > f Xt ; K 

[ 0 2 5 7 ] 



[it 7 9 ] 




4-?x2X2-2-**>i tifitnn t Lifflv^ . mmm 1 x^a t mn<^^n: iz 

9 L fee 
[ 0 2 5 8 ] 

1 H-NMR (2 7 0MHz, CDC 1 3 ) 8 (ppm) : 2 . 27 (3H, s ) , 2 
. 83 (3H, s ) , 3. 13 (3H, s ) , 7. 11 (1H, d, J=8. 1Hz) , 
7. 17-7. 23 ( 2 H , m) 

ESI (LC-MS positive mode) m/ z 19 8 (M + H) . 
[ 0 2 5 9 ] 

T I? R 

6-?nn-3-7iz4-2H-^( V^r J M > — 1 — ir y 
[ 0 2 6 0 ] 

[its 0 ] 




o 



IgAT'ffbtlf:4-?no-2, N , N-M >f '^>X7; FSJSftJ: LTfflv^ 
[ 0 2 6 1 ] 

1 H-NMR(2 7 0MHz, CDC 1 3) 8 (ppm) : 6 . 69 (1H, s ) , 7 
. 42 (1H, dd, J = 1 . 9, 8. 4Hz) , 7. 44-7. 59 ( 4 H , m) , 7 
. 66-7. 72 (2H.m) , 8. 32 (1H, d, J=8. 4Hz) , 9. 75 (1 
H , b r s ) 

ESI (LC-MS positive mode) m/ z 2 5 6 (M+H) . 
[ 0 2 6 2 ] 

Tmc 

6 — =e >i * y — 4 — A >i — 3 — -7 x — ji — 2 H — A v ; 'J > — 1 — * y 

[ 0 2 6 3 ] 
[its 1 ] 




o 



IgBT'i bnt6-?nn-3-7iz^-2H-^V^ J ')>-l-t> ^ iKW t 

LTffliK Hffll^l 4 Mm^T^vilc Jc 9 &m L fc. 
[ 0 2 6 4 ] 

iH-NMR ( 2 7 0 MHz, CDC 1 3) 8 (ppm) : 3 . 36 (4H, t, J = 
5. 1Hz) , 3. 90 (4H, t, J = 5 . 1Hz) , 6. 64 (1H, s) , 6. 8 
7 (1H, d, J = 2 . 6Hz) , 7. 09 (1H, dd, J = 2 . 6, 8. 9Hz) , 
7. 42-7. 55 ( 3 H , m) , 7. 61-7. 67 (2H,m) , 8. 27 (1H, 
d, J = 8 . 9Hz) , 8. 90 (1H, brs) 



ESI (LC-MS positive mode) m/ z 3 0 7 (M + H) . 
[ 0 2 6 5 ] 
[H fife 00 B - 1] 
[ lit g* M 1 ] 
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[ 0 2 6 6 ] 

mmmmmmm^^it . w^^&mcit^mizffim ceii counting Ki t-s^fflv^xius 

Lfc. American Type Culture Collection ( M M >* — S> — T 'M ) =k Uf Lfct h^clM^ 
iNHJiatfcHCTI 16^ 9 6 Ki% 3 Sty° U - h <D 1 ^ ^ >i\z o # . 2000 M ^ <b 3 0 0 0 if o * 
SiA^ mS^Itl5<^fLi%^»|t 4 B fl6 3 7 °C . 5 % C O 2 UTT-igf L/i. tg« 
4 0 @ ic Ce 1 1 Counting Ki t - 8 <?> fix ^ L . ^ v h v^N"^ 7° n h n-;U:¥CT Wklc 
m (HSS^ 4 5 0 nm. #«H«J*6 1 5nm) %«0SL. 5 0%iimPfiSi!S ( I C 5 0) ^Utii 
L fc. 

[ 0 2 6 7 ] 
la ft % It 4 tc ^ -r o 

[ 0 2 6 8 ] 
[fft 4 ] 





«BttJi«IB*aStt(HCT116)lC50CpiM) 
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0.028 


10 


0.097 


21 


0,02 


29 


0.052 


36 


0.018 


41 B 


0.034 


43B 


0.024 


61 


0.021 



c u m m 2 1 

[ 0 2 6 9 ] 

j a m m ® m it . h^^^-^x- «; ^-t*^^?t «* hal/zbalb/c * — f^^xica 

me r i can Type Culture Collection (flA'-yzyffl) J: Uf L t |- IS JI «H AS ** H 

n a l * - k ^ 7. a i m m <r> mmm n ^ it . & <* * &x 10 6 

M<?>HCT1 16*HJIS*5iai8P&Tk: 3 -tffco IM^^ § £ to* is ±f 2 0 0 mm 3 iz & o 
[ 0 2 7 0 ] 

it'a^J l£%k- t fMm.lz MPft^ L < li.Hi® L , 0. 5mL§gnMLt. & li & -5- W #i 



[ 0 2 7 1 ] 

Ht js it « w fw * (tgi) = ( i -^amns* ^mmmmm/nmrn^mmmmm) xi 

0 0 (%) 
SS^^5 tc ^ f . 
[ 0 2 7 2 ] 
[H5] 









Dose (mg/kg) 


TGI (%) on day 7 
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96 


10 


50 


91 


61 


200 


73 



[mm] 

imm^m *mniz jc *> . & c 1 ) 
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